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1 INTRODUCTION 
1.1 PURPOSE 
The hydraulic report is intended to serve as a complete documented record containing the 
engineering justification for all drainage modifications that occur as a result of the project.   

The construction work for the I-405 Corridor projects will be done by the “design-build” process.  
The design and construction details for each contract will be prepared by the design-builder.  
Accordingly, there will be a “Preliminary Hydraulic Report” prepared by the WSDOT I-405 
Corridor design team and a “Final Hydraulic Report” to be written by the design-builder. The 
preliminary hydraulic report defines the proposed drainage collection and treatment concept to a 
level of detail confident that it is constructible and permitable.  The preliminary hydraulic report 
will provide the design-build contractor a basic drainage concept on which to base his bid 
quantities and costs with the assurance that this design meets the project permit requirements. 

The final hydraulic report will be prepared by the design-builder to reflect the final design and/or 
as-built configurations for the project.  The final hydraulic report is expected to refine the 
preliminary report’s concepts to the detailed construction plan level that is normally associated 
with a hydraulic report.  The requirements for a project’s “final” hydraulic report will be included 
in the design-builders contractual scope-of-work and specifications. 

In general, the stormwater reports for the I-405 Corridor projects will be prepared on a project-
by-project basis as stand-alone documents.  However, the preliminary hydraulic reports for the 
phased projects will contribute to and fit within an overall I-405 corridor drainage scheme, 
according to the overall I-405 master plan.  This will help to minimize any drainage facility 
abandonment and reconstruction required by a phased installation program. 

1.2 PROJECT DESCRIPTION 
I-405 is the second-most traveled corridor in Washington carrying over 600,000 people and 
averaging up to 12 hours of gridlock every day.  Responding to the transportation crisis within the 
I-405 corridor, the Washington State Department of Transportation (WSDOT) brought together 
every city and transportation agency having jurisdiction within those boundaries to help formulate 
the I-405 Corridor Program.  The program’s goal is to create a comprehensive strategy to reduce 
congestion and improve mobility along I-405. 

To fix the areas of worst congestion, specific projects will be completed to produce continuous 
multi-modal corridor improvements from I-5 in Tukwila (MP 0.0) to I-5 near Lynnwood (MP 
30.3).  The I-405 Master Plan (20-yr vision) will ultimately add up to 2 lanes, plus auxiliary lanes 
in each direction along its 30 mile length.  The freeway design includes a buffer separating the 
general-purpose lanes and the high-occupancy vehicle (HOV) lane, and it provides for 
implementation of a bus rapid transit system operating in the improved HOV lanes.  Along with 
improving key arterials, the corridor will accommodate an additional 110,000 trips per day, 
reduce time stuck in traffic by over 13 million hours per year, and improve safety for the traveling 
public.  

The corridor Environmental Impact Statement was developed after a lengthy public review and 
input process, and reached a Federal Record of Decision (ROD) in October, 2002.  The EIS and 
ROD provided that project improvements contained within the Selected Alternative would be 
reexamined individually and in combination for phased implementation.  This hydraulic report is 
for one of several projects being advanced as part of a phased implementation of the Selected 
Alternative. 
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1.2.1 I-405 CORRIDOR 

1.2.1.1 GENERAL DESCRIPTION 

The I-405 Corridor encompasses about 230 square miles and extends on both sides of I-405 from 
its southern connection to I-5 at Tukwila, to its northern intersection with I-5 in Snohomish 
County, north of Lynnwood.  Interstate 405 is the region’s dominant north-south travel corridor 
east of Interstate 5 and it is the designated military route due to I-5 being deemed too constricted.  
At present, I-405 varies from six to ten lanes along the 30 mile corridor. 

The unique geographic features such as lakes, steep hills and rivers that define western 
Washington also present bottlenecks and barriers to an effective transportation system.  This has 
created a situation where the I-405 highway serves as the principal means of transportation for 
local communities, cities and areas of unincorporated King and Snohomish counties.  The 
roadway network of I-405 reflects the local geography and development patterns that have 
occurred over the years. I-405 has changed dramatically, from a Seattle bypass in the 1960s, to 
the roadway of choice for most north-south trips east of Lake Washington. The majority of trips 
on I-405 begins and ends within the corridor itself.  The remaining trips often lead to 
communities to the south along State Route 167 and developing areas to the east in the Cascade 
foothills.  This has lead to situations within the corridor where the highway is at a level of service 
of D or worse, with bumper-to-bumper, gird-locked traffic for periods of 12 hours and more each 
day.  Major local arterials have also become heavily congested as the areas population and 
employment has grown.   

The I-405 Corridor is bound by Lake Washington to the West and the foothills of the Cascade 
Mountains to the East.  The land forms found within the I-405 corridor are heavily influenced by 
multiple Pleistocene glaciations that resulted in a series of north-south-trending ridges of glacial 
drift separated by deep troughs.  The troughs are now occupied by lakes and streams and their 
associated alluvial and lacustrine deposits.  Major surface water features include two large lakes, 
three rivers, eleven major streams, and numerous smaller lakes and streams.   

The corridor area lies within two state Water Resource Inventory Areas (WRIAs).  The southern 
ten percent lies within WRIA 9 – Green-Duwamish River Basin.  The remainder lies within 
WRIA 8 – Lake Washington Basin (Cedar-Sammamish rivers).  Both WRIAs drain to Central 
Puget Sound a few miles downstream of the study area.  The upper portions of the Green and 
Lake Washington basins have undergone relatively little development and most of the land cover 
is second-growth forest.  The lower portions of these basins, in contrast, have undergone 
extensive land use changes in the form of either agriculture or urban and residential development. 
Similarly, the basins of the major streams in the study area are also largely developed or are 
experiencing relatively rapid growth. 

The highway for the most part is located in the lower elevations of the Lake Washington 
watershed, and thus intersects a number of contributing rivers, streams and smaller tributaries.  
Within the Kirkland Segment, these include the Sammamish River, Juanita Creek and its 
tributaries, Forbes Creek and its tributaries, and Yarrow Creek. 

There is no substantial regional groundwater flow system.  Instead, groundwater movement is 
generally from topographic high to topographic low, usually toward stream drainages.  
Groundwater in the uppermost aquifer unit generally occurs under water table conditions; 
groundwater in the deeper units is semiconfined. Recharge is generally in higher elevation areas 
where semiconfining layers are not present, and groundwater discharges to stream drainages. 
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I-405 Corridor Location Map, Exhibit 1 
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1.2.1.2 THREE-PHASED PROGRAM 

The corridor improvements are proposed to be done in three phases.  Phase I are immediate 
“Nickel” Projects funded by a $0.05 gas tax authorized by the state legislature in 2003. For I-405 
these initially include: a) adding one lane in each direction between I-90 and Bellevue; b) 
improving the SR-167 Interchange in Renton by adding one lane in each direction to the I-405 
mainline; and c) adding one lane in each direction in the Kirkland area, basically between SR-520 
and SR-522.   

Phase II is a 10-year “Implementation” plan, that depending on funding source outcomes, will 
provide continuous corridor improvements from I-5 in Tukwila to SR-522 in Bothell.  Projects 
include adding one lane each direction from I-5 to SR-181; adding two lanes each direction from 
SR-181 to I-90; adding one lane in each direction from I-90 to SR-522; adding one lane in each 
direction between I-405 and S 180th street on SR-167; and construct a bus rapid transit line with 
stations, HOV direct access ramps, park-and-ride lots and bus service. Improvements include 
mainline realignment, interchange and secondary roadway improvements that improve the overall 
traffic flow, as well as providing for environmental enhancements and collection and treatment of 
runoff from the impervious project surfaces. 

Phase III will complete the improvements to the 20-yr Master Plan vision, as discussed above. 

1.2.1.3 CORRIDOR SECTIONS 

For purposes of design and construction administration, the overall project is divided into 
regional sections as follows: 

• S. Renton / Tukwila Section– MP 0.00 (I-5 in Tukwila) to MP 3.32 (between Benson 
Road and Cedar Ave) 

• N. Renton Section– MP 3.32 to MP 10.29 (north of Coal Creek Parkway I/C) 

• Bellevue Section- MP 10.29 to MP 15.90 (boundary between Bellevue and Kirkland 
Municipalities) 

• Kirkland Section- MP 15.90 to MP 25.00 (King/Snohomish County Line) 

• Bothell Section- MP 25.00 to MP 30.24 (I-5 and Swamp Creek I/C in Lynnwood) 

1.2.2 DESIGN-BUILD PROCESS 

The construction work for the I-405 Corridor projects will be done by the design-build delivery 
process.  Design-build construction simply means that a single entity is responsible for both 
design and construction of the project.  The designer-builder may be a single entity, a joint 
venture or an affiliate team. 

Design-build provides a project delivery process that creates a fast-track system where project 
construction can be initiated concurrent with, or immediately following the detailed design phase.  
Design-build, typically faster than the traditional design-bid-build process, combines the design 
and construction of a project into one contract.  The designing firm and construction contractor 
become a team, working together on the design and construction phases of a project concurrently.  

There are a number of important differences in the relationships and legal responsibilities 
between the owner and the contractor and designer for the design-build contract from what is 
normally expected in the design-bid-build process.  While not going into all of these differences 
here, it is important to list what issues will develop for the drainage design and construction, and 
how that relates to the purpose and content of this report, as follows: 
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• This Preliminary Hydraulic Report defines a proposed drainage collection and treatment 
concept.   The intent of this report is to provide a concept level plan that it is 
constructible, aligned with local agency coordination to date, are consistent with future 
phases of work in the segment, and provide the basis for permitting and land acquisition.  
The permanent runoff treatment concepts described herein have been included in the 
environmental assessment (EA) report and in the project permit applications.  The intent 
is that the project permits will be applied for and obtained by WSDOT prior to issuing of 
the design-build contract.  

• This Preliminary Hydraulic Report will be a reference document for the design-build 
contract request for proposals (RFP) to provide the design-build contractor a basic 
drainage concept on which to base his bid quantities and costs.  If the design-builder 
elects to follow the runoff treatment and conveyance concepts described herein, he will 
be proceeding with better assurance that his final drainage design will be accepted by the 
reviewing agencies in accordance with the project permits. 

• The design-build contractor is not limited to using the specific concepts defined in this 
Preliminary Hydraulic Report.  There could be other alternatives and best management 
practices (BMPs) that still meet the design-build contract RFP criteria and permits that 
may be preferred by the design-builder from a cost and constructability stand-point.  
However, alternative drainage designs will have to be done within the general framework 
of the specified criteria and guidelines.  Design-builder proposals must also comply with 
the project permits.  If not, then it would become the design-builder’s responsibility to 
obtain the necessary permit approvals and/or permit revisions, if these proposed concepts 
are accepted by the owner. 

• The design-builder will be responsible to prepare a Final Hydraulic Report.  The 
requirements for the project’s hydraulic report will be prepared per the WSDOT 
Hydraulic and Highway Runoff Manuals, and in accordance with the design-build 
contract. 

• The Final Hydraulic Report will be prepared by the design-builder to reflect the final 
design configurations for the project.  The Final Hydraulic Report is expected to refine, 
adjust, or replace the preliminary report’s concepts to the detailed construction plan level 
that is normally associated with a hydraulic report.  

• The Final Hydraulic Report will be required for WSDOT’s review and acceptance of the 
design-builders storm drainage design.  A 30% draft of the report will be submitted prior 
to the start of drainage construction to provide the design-builder’s overall concept for 
the drainage design for review.  Typically, this will occur early in the project, as the 
design-build team usually wants to start as soon as possible with construction activities.  
The first major items of work are the footprint earthwork and in-ground utilities/drainage 
system.  Thus, construction begins in the design-build process with partially completed 
plan sets, where the footprint earthwork and drainage system design will be some of the 
first plans to be issued for construction. The design-builder may want to begin drainage 
installation on specific elements of the system.  Prior to being issued for construction, the 
drainage design for that element should be submitted to WSDOT for review.  The 
submittal should include the detailed calculations and supporting documentation such that 
it can be reviewed by WSDOT and comments incorporated into the Design-Builder’s 
final design of that element.  Design of the specific element should fit within the 
previously submitted 30% complete Hydraulic Report concept; otherwise the concept 
should be revised and included in another Hydraulic Report draft submittal (60% 
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complete).  The 100% complete submittals of the Hydraulic Report should be done as 
early as possible during the design-build installation, incorporating the final drainage 
design. 

• Supplements to the Final Hydraulic Report will be prepared by the Design-Builder.  The 
supplements will include all revisions of the Hydraulic Report, including all supporting 
calculations and exhibits to reflect revisions to the final design and the as-built conditions 
as a permanent record. 

1.2.3 KIRKLAND NICKEL PROJECT DESCRIPTION 

The Kirkland Nickel Project generally extends from the on-off-ramps on the north side of the I-
405 interchange with SR-520, along the I-405 corridor, and ends at approximately the on-off-
ramps on the south side of the I-405 interchange with SR-522 (see Kirkland Nickel Location, 
Exhibit 2). 

Since the proposed improvements are not uniform throughout the project area, the project 
description has been broken into geographic units that can be easily identified while driving along 
I-405.  The following project description has been written as if the reader is first driving 
northbound on I-405 from the interchange with SR-520 to the interchange with SR-522 and then 
turns around and drives southbound back to the interchange with SR-520. 

1.2.3.1 TRAVELING NORTHBOUND: 

From SR-520 to the NE 70th Street Interchange 

• No improvements are proposed in this area (4 general purpose lanes (GP) + 1 high 
occupancy vehicle (HOV) existing). 

From the NE 70th Street Interchange to the NE 85th Street Interchange 

• 1 Additional General Purpose Lane (4 GP + 1 HOV when completed).  The existing drop 
lane from the NE 70th Street off-ramp will become a through lane. 

From the NE 85th Street Interchange to the NE 116th Street Interchange 

• 1 Additional General Purpose Lane (4 GP + 1 HOV when completed).  The existing 
bridges over NE 85th Street will remain unchanged.  The additional lane will be 
accommodated over these bridges by re-striping, resulting in narrow lanes and shoulders. 

• For improvements at the 116th Street interchange, see ‘Interchanges’ below. 

From the NE 116th Street Interchange to the NE 124th Street Interchange 

• The Additional General Purpose Lane added approaching from the south will become a 
drop lane (exit only) at NE 124th Street. 

• North of the NE 124th Street off-ramp, the roadway will remain as 3 GP + 1 HOV. 

From the NE 124th Street Interchange to the NE 160th Street Interchange 

• No improvements are proposed in this area (3 GP + 1 HOV existing). 

From the NE 160th Street Interchange to the SR-522 Interchange 

• No improvements are proposed in this area (3 GP + 1 HOV existing). 

1.2.3.2 TRAVELING SOUTHBOUND: 

From the SR-522 Interchange to the NE 160th Street Interchange 
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• 1 Additional General Purpose Lane (4 GP + 1 HOV when completed).  The additional 
lane will connect to the existing merge lane from the east bound SR-522 connector. 

From the NE 160th Street Interchange to the NE 124th Street Interchange 

• 1 Additional General Purpose Lane (4 GP + 1 HOV when completed). 

• The Nickel project ties into the proposed NE 128th Street HOV Direct Connect Project. 
By reconstruction of the SB on-ramp from NE 160th St. 

From the NE 124th Street Interchange to the NE 116th Street Interchange 

• 1 Additional General Purpose Lane (4 GP + 1 HOV when completed). 

• For improvements at the 116th Street interchange, see ‘Interchanges’ below 

From the NE 116th Street Interchange to the NE 85th Street Interchange 

• 1 Additional General Purpose Lane (4 GP + 1 HOV when completed).  The existing 
bridges over NE 85th Street will remain unchanged.  The additional lane will be 
accommodated over these bridges by re-striping, resulting in narrow shoulders.  

From the NE 85th Street Interchange to the NE 70th Street Interchange 

• 1 Additional General Purpose Lane (4 GP + 1 HOV when completed).  

From the NE 70th Street Interchange to the SR-520 Interchange 

• 1 Additional General Purpose Lane (4 GP + 1 HOV when completed).  The additional 
lane will tie into the existing add lane for the connection to the SR-520 interchange. 

1.2.3.3 INTERCHANGES: 

Improvements in the Kirkland Nickel segment will predominantly occur along the freeway 
mainline having little or no impacts to the existing interchanges with the exception of NE 116th 
Street. 

NE 116th Street Interchange 

• Reconstruct the 116th Street Interchange into a single point urban interchange (SPUI).  
This option would construct the complete interchange according to the I-405 
Implementation Plan, accommodate the Nickel widening, and correct the existing non-
standard crest vertical curve on I-405.  Design elements would include: 

1. Reconstruct the I-405 bridge over 116th Street at the Implementation Plan 
horizontal and vertical location.  Bridge would be built to Nickel width and 
require simple widening to complete the mainline Implementation Plan. 

2. Reconstruct the NB off-ramp and SB on-ramp as the Implementation Plan ramps.  
No additional ramp work would be necessary for the Implementation projects. 

3. Widen NE 116th Street from 1700 feet west to 900 feet east of I-405 to 
accommodate dual turn entrance and exit ramps. 

4. Reconstruct the NE 116th Street bridge over the BNSF railroad. 

5. Reconstruct the 120th/116th intersection to accommodate an additional E/B 
through lane on NE 116th Street, and improve turning radii at corners. 
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Kirkland Nickel Location, Exhibit 2 
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1.2.3.4 CONSTRUCTION ACTIVITIES 

Due to funding availability, the Nickel project will be constructed in two stages, and under two 
separate design-build contracts. The first stage will include those portions of the freeway between 
NE 85th Street interchange and NE 124th Street interchange.  Major construction activities in 
Stage 1 include the following: 

• Site preparation work including shifting and maintaining traffic 

• Implementation of Temporary Erosion and Sediment Control systems 

• Construction of two new bridges, retaining walls, additional freeway lanes, and 
reconfiguration of the NE 116th Street interchange 

• Improvements to the NE 116th Street storm drainage system and other affected utilities 

• Construction of detention vaults and ponds in the freeway right-of-way 

• Construction or augmentation of existing freeway storm drainage facilities and 
conveyance features 

• Construction of Ecology Embankment water quality treatment facilities 

Stage 2 includes all Nickel project work south of the NE 85th Street interchange from the 
beginning of the Kirkland section (milepost 15.90), and north of the NE 124th Street interchange 
to the project section terminus at milepost 23.4.  Major activities for Stage 2 construction include 
the following: 

• Site preparation and temporary traffic maintenance configurations 

• Implementation of Temporary Erosion and Sediment Control systems 

• Construction of retaining walls, additional freeway lanes and interchange adjustments 

• Reconstruction or adjustments of cross culverts and impacted municipal storm drains and 
utilities 

• Construction of freeway drainage systems including inlets, culverts, trunk lines, ditches, 
curbing, and conveyance stabilization features 

• Construction of flow control treatment facilities including detention ponds, infiltration 
systems, and detention vaults 

• Construction of water quality treatment facilities including, Ecology Embankments, 
engineered wetlands, filter strips, wet vaults, wet ponds, infiltration and treatment trains 

1.2.3.5 DRAINAGE PROPOSAL  

This preliminary hydraulics report outlines a set of proposed storm drainage improvements that 
have been developed through the participation of many parties in a coordinated design effort.   
Record data has been collected and reviewed, design options have been developed and evaluated, 
local jurisdictions have been involved and coordinated, value engineering and cost validation 
studies have been performed; all done with the intent to identify and provide the best storm water 
design solutions.  The primary intent for drainage along the freeway corridor is to provide 
collection and conveyance systems to remove surface water from the pavement per WSDOT 
criteria and provide for the safety of the motoring public.  Additionally, storm drainage designs 
are developed to attain the greatest environmental benefit for the greatest economic value.  
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Since the Kirkland Nickel project for the most part is adding new lanes with minimal additional 
pavement, mostly located on the outside edges, the proposed design utilizes the existing system of 
inlets, storm drains and cross culverts wherever possible to minimize the disturbance of the 
existing pavement. 

In several instances, new collection facilities will be placed where required outside of the new 
shoulder pavement areas, with runoff contained and rerouted to new treatment facilities.  In few 
instances, portions of the Kirkland segment will be fitted with new drainage structures within the 
roadway, some in conjunction with roadside curbing and associated bypass systems to isolate 
freeway runoff from offsite runoff.  Such adjustments are proposed to meet environmental 
standards with efficient treatment alternatives and to reduce related facility sizes, property 
acquisition needs and associated costs. 

Low impact development (LID) best management practices (BMPs) are encouraged wherever 
possible for water quality treatment to “enhanced standards” due to the high volume of mainline 
traffic.  Other water quality treatment BMPs may be applicable for this project as provided in the 
HRM standards.  The goal is to minimize large isolated treatment facilities and maintain the 
existing drainage patterns within each drainage basin. 

Runoff flow control should utilize infiltration wherever possible.  This may be applied in the form 
of infiltration ponds, infiltration trenches, or in combined infiltration-detention facilities.  Flow 
control detention may be provided in open ponds, concrete vaults, or other acceptable BMP 
facilities provided in the HRM.  Vaults and ponds will be sized and constructed per the Nickel 
project needs, however they would be located such that they will be part of the future 
implementation stages of construction.  Drainage systems should be laid-out to minimize 
disruption of existing pavement and traffic since much of the existing highway pavement is to be 
maintained for this first phase of the Kirkland section improvements.   
 
Drainage design concepts presented here have been advanced to include enough detail as to 
represent solutions that are constructible and permitable.  These design concepts will be further 
refined by the design-build team, who will prepare final construction plans and details for the 
project. 

 

2 SITE CONDITIONS 
2.1 DESCRIPTION OF EXISTING CONDITIONS 
I-405 through the Kirkland Section was built traversing generally hilly terrain along side slopes as 
steep as two horizontal to one vertical.  Prior to construction of the freeway, runoff flows were in 
a perpendicular direction across the I-405 alignment, which resulted in relatively short flow 
lengths.  Freeway construction maintained the major flow patterns in culverts and cross drains.  
Minor flow routes were interrupted by freeway construction to be conveyed by roadside ditches 
and engineered conveyance systems to the cross culverts.  The effect is to concentrate flows in 
cross culverts and major conveyance systems downstream of the freeway corridor. 

Watershed basins remain relatively unaltered by the freeway corridor; generally divided by the 
relative rising and sinking terrain associated with the major stream conveyances.  The Kirkland 
segment spans four watershed basins, beginning south to north, 1) Lake Washington East-
Bellevue North, 2) Forbes Creek, 3) Juanita Creek, and 4) Sammamish River.  For the purposes 
of this report for storm drainage analyses and design, the watersheds listed above are further 
subdivided into six minor watershed basins delineated by high and low points along the corridor 
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profile.  These six watersheds are further divided into Threshold Discharge Areas (eighteen total; 
associated with the various cross drains and outfalls along the corridor) for design and placement 
of storm water detention and water quality treatment facilities.  Threshold discharge areas (TDAs) 
are defined as onsite areas draining to a single natural discharge location or multiple natural 
discharge locations that combine within one-quarter mile downstream (as determined by the 
shortest flow path).   

2.2 SOILS 

2.2.1 GENERAL MAPPING 

The soils and land types found within the I-405 corridor are heavily influenced by multiple 
Pleistocene glaciations that resulted in a series of north-south-trending ridges of glacial drift 
separated by deep troughs.  The troughs are now occupied by lakes and streams and their 
associated alluvial and lacustrine deposits.  

Many of the soils along the existing state highways and arterials have been modified by 
construction activities.  The most prevalent soil type across the study area is the Alderwood 
complex.  This is a gravelly, sandy loam that forms on glacial till. The permeability is relatively 
rapid above a hardpan layer, then very slow through it.  Available water capacity is low.  On 
slopes steeper than 25 percent, it has rapid runoff and a high erosion hazard. 

An evaluation of site geology for the Kirkland Nickel project has been conducted and compiled in 
the following documents: 

• Geotechnical Baseline Report, I-405, SR520 to SR 522, Project 1, File No. 0180-152-00, 
September 7, 2004 

• Draft Geology, Soils, and Groundwater Discipline Report, June 2004, Version 1.   

An evaluation of Regional geology for the corridor is discussed in detail in the I-405 Corridor 
Program Draft Geology and Soils Expertise Report (CH2M HILL, 2001).  The King and 
Snohomish county soil surveys (Snyder et al., 1973; Debose and Klungland, 1983) provide 
detailed soil maps of the study area. These maps are generally representative of average 
conditions in the upper several feet of soil profile. 

2.2.2 INFILTRATION  

From the geotechnical explorations, it is assumed that infiltration can be utilized along portions of 
the Kirkland Nickel project.  Preliminary exploration indicates glacial till underlying most of the 
proposed pond locations.  Geologic formation and related soil types vary with site locations 
throughout the Kirkland segment.  Limited exploratory borings and soil samples conducted for 
the Geotechnical Baseline Report are inconclusive as related to specific pond sites, however 
laboratory testing and analyses indicate that possibilities for infiltration exist along the corridor. 

“Using the ASTM D10 gradation results from laboratory tests on soil samples from the 
borings and Table 4-12 of the WSDOT (2004) “Highway Runoff Manual,” the estimated 
long-term infiltration rate of the soils generally cannot be evaluated because the soils contain 
greater than 10 percent fines (silt and clay).  For soils with greater than 10 percent fines, the 
long-term infiltration rate is less than 1 inch per hour.  Additional laboratory testing, 
including hydrometer analyses, would be required to define the long-term infiltration rate 
using the ASTM D10 gradation methods, as the soils contain more than 10 percent fines. (silt 
and clay). 
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An exception is one soil sample from boring KQ-1-04, located in the planned B4 Pond 
location.  The soils sample consists of fill material that has a D10 of slightly greater than 0.1 
millimiters.  At this soil sample location, the estimated long-term infiltration rate is 
estimated to be about 2.0 inches per hour.” 

Lacking better data, preliminary sizing calculations of flow control facilities assumed that no 
infiltration would be used in developing the concepts contained in this report.  However, based on 
the related geotechnical evaluations it is likely that opportunities for infiltration do exist in 
localized areas along the project corridor.  The Design-Builder will perform additional 
geotechnical investigations, in accordance with the WSDOT Highway Runoff Manual to better 
define the infiltration feasible areas and design rates for final design of the runoff detention 
facilities. 

2.3 DRAINAGE BASINS 

2.3.1 MAJOR AND REGULATED FLOODPLAINS 

Floodplain zones have been identified in the FEMA Flood Hazard Boundary Maps.  Three flood 
plains have been identified for the I-405 Kirkland segment; 1) Forbes Creek tributaries, 2) Juanita 
Creek tributaries, and 3) Sammamish River.  The 100-year flood plains indicate that the water 
overflowing the stream bank would have no adverse effect on the freeway, which is elevated at 
the stream crossings. 

2.3.2 PROJECT AREA SUB-BASINS AND CATCHMENT AREAS 

The Kirkland segment spans four watershed basins, beginning south to north, 1) Lake 
Washington East-Bellevue North, 2) Forbes Creek, 3) Juanita Creek, and 4) Sammamish River.   
For the purposes of storm drainage analyses and design, the watersheds listed above are further 
subdivided into six minor watershed basins delineated by high and low points along the corridor 
profile.  These six watersheds are further divided into Threshold Discharge Areas (eighteen total; 
associated with the various cross drains and outfalls along the corridor) for design and placement 
of runoff treatment facilities.  Table 2.1 lists the individual threshold discharge areas with their 
corresponding areas of analyses.  Threshold discharge areas (TDAs) are defined as on-site areas 
draining to a single natural discharge location or multiple natural discharge locations that 
combine within one-quarter mile downstream (as determined by the shortest flow path).  The 
basin and TDA areas are identified on the drawings in Appendix A. 

 

Table 2.1  Watershed Basins and Threshold Discharge Areas  

Basin TDA Area (acres) Existing Impervious 
Area (acres) 1

Net New Impervious 
Area (acres) 

Lake Washington East / Bellevue North Watershed 
Basin A    
TDA-A1 113.80 58.30 1.08 
TDA-A2 6.80 3.90 0.44 
Basin B    
TDA-B1 19.15 7.19 0.01 2

TDA-B2 34.95 18.55 0.00 2

TDA-B3 18.31 8.20 0.00 2

TDA-B4 50.12 26.41 0.35 
Total 243.13 122.55 1.88 
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Basin TDA Area (acres) Existing Impervious 
Area (acres) 1

Net New Impervious 
Area (acres) 

Forbes Creek Watershed 
Basin C    
TDA-C1 61.04 26.17 7.92 
Total 61.04 26.17 7.92 
Juanita Creek Watershed 
Basin D    
TDA-D1 73.91 42.35 0.57 
TDA-D2 23.42 10.83 0.05 2

TDA-D3 19.56 5.40 0.53 
TDA-D4 15.23 5.22 0.47 
Basin E    
TDA-E1 15.55 6.72 0.83 
TDA-E2 14.05 6.92 0.32 
TDA-E3 24.42 5.16 0.00 2

Total 186.14 82.60 2.77 
Sammamish River Watershed 
Basin F    
TDA-F1 13.10 6.66 0.20 
TDA-F2 9.21 5.26 0.00 2

TDA-F3 & F4 43.01 19.89 0.79 
Total 65.32 31.81 0.99 
Project Total 555.63 263.13 13.56 
1 Includes I-405 mainline, interchanges, and surface streets 
2 Total net-new impervious surface below treatment threshold limit; HRM Chapter 2-3.6.3 and 
Appendix 5A 

 

2.3.2.1 SUB-BASIN DESCRIPTIONS 

Lake Washington East-Bellevue North:  Six separate Threshold Discharge Areas have been 
identified for this watershed along the I-405 corridor (TDA-A1, TDA-A2, TDA-B1, TDA-B2, 
TDA-B3, and TDA-B4).  Surface drainage along this portion of the Kirkland segment generally 
flows southwest following sloping terrain toward Lake Washington.  Basin A stretches from the 
vicinity of Interstate 520 interchange and extends north to a relative high point on the corridor 
profile at NE 60th Street.  Basin B extends north from NE 60th Street to the watershed boundary in 
the vicinity of the NE 85th Street interchange. 

Within Basin A, the freeway is cut into the surrounding terrain, thus concentrating stormwater 
into parallel conveyance systems running south along the corridor.  Yarrow Creek intercepts the 
corridor near the Bridal Trails neighborhood at approximate project station 4020 (milepost 16.1) 
further concentrating flows from the freeway and surrounding neighborhoods.  Yarrow Creek 
continues down slope flowing south, crosses the freeway in the vicinity of the I-520 intersection, 
then west to Yarrow Bay and Lake Washington. 

Basin B runoff discharges to the west in ditches and closed conveyance systems as part of the 
City of Kirkland drainage network.  Flows from TDA-B1 converge with NE 60th Street 
conveyance system running west approximately 1-mile to Lake Washington.  Flows from TDA-
B2 and B3 converge near the NE 70th Street conveyance system flowing west to a nearby 
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wetland, then continuing west approximately 1-mile to Lake Washington. TDA-B4 discharges 
runoff to the NE 85th Street interchange system and City of Kirkland network flowing to Lake 
Washington approximately 1-mile west. 

Forbes Creek Watershed:  This portion of the project contains a single Threshold Discharge Areas 
(TDA-C1).  TDA-C1 begins at a high point just north of the NE 85th Street interchange and 
extends north to the NE 116th Street Interchange.  Surface runoff from this portion of the Kirkland 
segment drains to Forbes Lake/Forbes Creek system, running west following ravines and sloping 
terrain to Lake Washington.   

Southern Portions of TDA-C1 flow east to Forbes Lake and/or portions of Forbes Creek lying 
east of the freeway.  Runoff from this area is conveyed in closed pipe systems and open ditches to 
converge with the Forbes Creek system.  Continuing north, portions of TDA-C1 drain north 
through closed pipe systems and open ditches to the main stem of Forbes Creek where it crosses 
beneath the freeway mainline at project station 4181 (milepost 19.1).  From the freeway crossing, 
Forbes Creek flows west through a deep undeveloped ravine which opens to a 
commercial/industrial development.  At this point the creek enters a large culvert passing beneath 
a parking lot and discharges to an undeveloped City of Kirkland roadway right-of-way.  At this 
point the creek flows west approximately 300 feet where it crosses beneath a BNSF railroad 
right-of-way, then turning south along the right-of-way for a short distance before spilling into 
another ravine continuing its path westward to Lake Washington approximately 1-mile 
downstream. 

Extending north from the freeway culvert, runoff is conveyed through a series of closed pipe 
systems, open ditches, and cross culverts to converge with a tributary of Forbes Creek crossing 
the freeway at project station 4205 (milepost 19.6).  This tributary continues west through open 
ditches and closed pipe systems to the BNSF railroad right-of-way, then flows south to converge 
with the main stem of Forbes Creek.   

Northern portions of TDA-C1 drain through a series of ditches and pipes to a roadway 
conveyance system passing under the freeway at NE 116th Street.  The City of Kirkland has 
expressed concerns regarding pipe constrictions and leaf clogging in the existing drainage system 
at NE 116th Street.  The existing pipe system is predominately constructed of 24 inch pipe and 
conveys storm flows from a relatively large basin lying upslope east.  Within the I-405 right-of-
way, the pipe system discharges through an open ditch and drainage inlet fitted with a grated inlet 
that frequently experiences leaf and debris clogging during heavy autumn and winter rainfall 
events.  The conveyance system continues west through successive 15 inch and 18 inch pipes for 
approximately 200 feet before transitioning again to 24 inch pipes.  Once under the freeway, this 
pipe system turns south along the southbound onramp to converge with the Forbes Creek 
tributary described above. 

Juanita Creek:  This portion of the project contains seven separate Threshold Discharge Areas 
(TDA-D1, TDA-D2, TDA-D3, TDA-D4, TDA-E1, TDA-E2, and TDA-E3).  Beginning at NE 
116th Street, freeway runoff in TDA-D1 flows north through the roadway conveyance system or 
via overland flow to the BNSF railroad right-of-way crossing under the freeway, where it collects 
in track-side ditches and runs northeast, spilling through surface street conveyance systems to 
Totem Lake.  Totem Lake drains to the adjacent wetlands west around and through the Totem 
Lake Mall area and the NE 124th Street Interchange.  North of the BNSF right-of-way, surface 
flows congregate in roadside ditches flowing north.  Runoff draining to the west side of the 
freeway mainline congregate in ramp median areas where they are conveyed via pipes and ditches 
to an engineered detention facility located in the southbound ramp median area at the NE 124th 
Street interchange.  Runoff draining to the east side of the freeway along this stretch collect in the 
wetland complex and pass under the freeway mainline through twin 42 inch culverts located at 
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project station 4251 (milepost 20.5).  Runoff from the area north of the NE 124th Street 
interchange collects in roadside ditches flowing south to the wetland complex, then west to 
Juanita Creek. 

TDA-D2 collects runoff in roadside ditches from areas on-site and offsite to the east and drains to 
a closed roadway conveyance system crossing under the freeway, then discharges to a small 
tributary to Juanita Creek at the NE 132nd Street/116th Ave NE intersection, then flows northwest 
through a forested ravine to converge with Juanita Creek approximately 1-mile west.   

TDA-D3 collects runoff from on-site and offsite areas to the east and drains to roadside ditches 
on both sides of the freeway and within a large median area separating the north and southbound 
lanes.  Runoff collecting in these ditches flows toward a low point at project station 4291 
(milepost 21.2), and crosses the freeway through one of two 18 inch culverts.  The southern-most 
culvert discharges to a detention pond facility, which in turn discharges to a small stream running 
west to converge with Juanita Creek.  The northern culvert collects basin flows from the north 
and conveys directly to a small stream flowing approximately 800 feet northwest to Juanita 
Creek. 

TDA-D4 collects runoff from on-site and off-site areas to the east of the corridor and drains 
through a series of closed pipes and open ditches to Juanita Creek.  These drains parallel the 
freeway for about 600 feet in a westerly direction. 

TDA-E1 collects runoff from on-site and off-site areas to the east and drains through a series of 
closed pipes and open ditches to Juanita Creek that crosses I-405 in a 48 inch CMP culvert 
located at project station 4328 (milepost 21.8).  This is the main stem of Juanita Creek which 
continues west and then south though residential neighborhoods. 

TDA-E2 collects runoff from on-site and off-site areas to the east and drains through a series of 
pipes and ditches flowing south and west, discharging to a wetland.  The wetland is located on a 
wedge shaped parcel owned by King County between the freeway and Juanita-Woodinville Way 
NE as part of the Brickyard Park and Ride facility.  Water from the wetland drains southwest 
along the east side of Juanita-Woodinville Way NE connecting with a tributary to Juanita Creek 
that converges with the main stem approximately ½-mile further along. 

TDA-E3 collects runoff from on-site areas and drains via the Juanita-Woodinville Way NE 
conveyance system, discharging to the wetland and tributary to Juanita Creek noted above.  

Sammamish River:  This portion of the I405 corridor lies within the Sammamish River watershed 
and contains four separate Threshold Discharge Areas (TDA-F1, TDA-F2, TDA-F3 and TDA-
F4).  TDA-F1 encompasses an area of the freeway mainline and portions of the NE 160th Street 
interchange.  Surface water runoff generated in TDA-F1 is collected in ditches along the freeway 
mainline where it is intercepted in drainage inlets and flows via pipe system to a nearby wetland 
lying west of the NE 160th Street interchange.  Runoff is generated almost completely from 
roadway surfaces and embankment areas within the WSDOT right-of-way. 

Runoff in TDA-F2 is comprised of onsite and offsite surface water flows from surrounding 
residential and commercially developed neighborhoods.  Offsite flows typically enter this TDA 
via local drainage networks and proceed down slope through the NE 160th Street conveyance 
system, where it is collected in a detention pond in the southeast quadrant of the NE 160th Street 
interchange.  Runoff from the detention pond subsequently discharges north under NE 160th 
Street to an open conveyance ditch running north along the freeway corridor. 

TDA-F3 collects both onsite runoff and offsite flows from adjacent areas to the east.  Freeway 
runoff is collected in open ditches and closed conveyance systems that route runoff under the 
freeway via cross drains, discharging to a ravine beginning at the northwest quadrant of the NE 
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160th Street interchange.  Offsite flows intercept the basin north of the NE 160th interchange in 
open conveyance ditches that congregate just north of the interchange, then parallel the 
northbound onramp heading north, then entering a 42 CMP cross drain (project station 4372, 
milepost 22.7) running west to the head of the ravine.  Continuing north, runoff from other offsite 
areas to the east flows to the freeway ditch system where it is conveyed at intervals under the 
freeway to discharge to the ravine.  The ravine parallels the western edge of the freeway for 
approximately 1000 feet before veering off to the northwest down slope toward the Sammamish 
River.   

TDA-F4 encompasses an area of freeway corridor that traverses the surrounding terrain sloping 
north and west to the Sammamish River.  Runoff consists of onsite and offsite surface and 
subterranean flows from the adjacent steep slopes to the east.  Runoff from the southern portions 
of TDA-F4 is collected in ditches and closed pipe conveyance systems and discharged to the 
ravine lying west.  Northern portions of TDA-F4 flow north, down slope through the freeway 
drainage system to an outfall at the Sammamish River.  Cut into the adjacent bluff along the east 
side of freeway is a drainage berm to intercept surface flows running down the steeply graded 
slope.  Two inlets are spaced behind the berm to collect runoff and convey it to the freeway 
drainage system, then west down slope to converge with the City of Bothell’s drainage system 
along Riverside Drive.  WSDOT maintenance and City of Bothell indicate that this line does not 
appear to be functioning at Riverside Drive; reportedly filled with sediment or perhaps ruptured.  
Freeway runoff is thought to bypass this filled catch basin in the freeway shoulder and continue 
down slope north to the Sammamish River outfall.  

TDAs F3 and F4 encompass a portion of freeway that is benched into the side slope of a ridge as 
it traverses downhill north toward the Sammamish River.  Paralleling the freeway on the western 
side is the previously mentioned steep, vegetated and mostly undeveloped ravine running down 
slope north toward the river and diverging slightly west from the freeway alignment.  A small 
stream, designated KL-14 in the project “Fish and Aquatic Resources Discipline Report” 
(included as Appendix C) runs along the bottom of this ravine.  Highly erosive storm flows from 
developed areas upstream have contributed to deteriorating conditions in the stream channel, 
including deep incision of the stream bed, heavy erosion and migration of bed and bank material, 
and instability of the associated freeway embankments.  Of particular concern are two areas of 
instability along the freeway encroaching on the western edge of the southbound mainline, 
including areas proposed for pavement widening in the Nickel project. 

Near Riverside Drive, the ravine opens to the Sammamish River flood plain where the stream 
becomes a shallow braided conveyance through wooded and intermittent wetland areas.  The 
stream is characterized by meanders and apparently frequent channel shifting (by human activity 
and natural processes) through this stretch as it makes its way to Riverside Drive.  At Riverside 
Drive, the stream enters the roadside ditch where it runs west for approximately 50 feet to enter a 
catch basin structure and associated 18 inch cross culvert crossing north through the right-of-way.  
From the north side of the right-of-way, the stream continues north for approximately 200 feet, 
following the property line in a concrete channel to a steep slide outfall at the Sammamish River. 

2.3.2.2 OUTFALL DESCRIPTIONS 

Proposed drainage facilities for the Kirkland Nickel project will utilize existing drainage systems 
and outfalls to the maximum extent practicable.  Cross culverts that will be replaced by Nickel 
improvements will be analyzed for capacity and sized to mitigate any potential upstream 
flooding.  Outfalls for offsite runoff will be maintained at their present location or modified when 
impacted by freeway alignment changes.  City owned storm drain systems will be coordinated 
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with onsite drainage improvements, and when impacted, adjustments will be made in accordance 
with local jurisdictional standards and input. 

Freeway runoff will concentrate at eighteen locations in relation to the individual threshold 
discharge areas identified for the Kirkland segment.  Table 2.3 lists each threshold discharge area 
and the associated outfall information. 

2.3.2.3 OUTFALL SUMMARY TABLE 

Table 2.2 provides a summary of proposed treatment facility outfalls for the associated threshold 
discharge areas.  The table includes each of the proposed detention facilities along with specific 
information about location, facility type and discharge elements.  The design build contractor has 
the option to revise the proposed facilities and their associated discharge points provided that the 
requirements of the HRM and project design criteria are met.  

 

Table 2.2  Threshold Discharge Area - Outfall Summary Table 

Outfall I.D. Station (milepost) Facility TDA Outfall to 

1 4008+20 NB (15.87) Pond A1 A1 Existing ditch to Yarrow Creek

2 4052+70 NB (16.71) Vault A2 A2 Existing storm drainage system

3 4131+50 NB (18.20) Pond B4 B4 Existing storm drainage system

4 4182+00 NB (19.16) Pond C C Existing roadside ditch 

5 4197+20 NB (19.45) Vault C C Existing storm drainage system

6 4237+00 NB (20.20) Pond D1 D1 Existing roadside ditch 

7 4294+00 NB (21.28) Pond D3&4 
Combined 

D3&D4 Existing ditch to Juanita Creek 

8 4327+20 NB (21.90) Pond E1 E1 Juanita Creek 

9 4343+80 NB (22.22) Pond E2 E2 Existing ditch and wetland 

10 4364+00 NB (22.60) Pond F1 F1 Existing storm drainage system

11 Riverside Dr. W. side of I-405  
4400+00NB +850 FT TO WEST 

(23.28) 

Pond F3&4 
Combined 

F3&F4 Existing roadside ditch leading 
to Stream KL-14 and the 

Sammamish River 

 

2.3.3 CULVERTS AND CROSS-DRAINS 

2.3.3.1 EXISTING 

There are 43 cross-drains and culverts on the Kirkland Nickel project which carry both offsite 
flow and project stormwater across the WSDOT right-of-way.  Except for a single collapsed cross 
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drain at the NE 160th Street interchange, WSDOT maintenance staff report no deficiencies to the 
existing cross drains within the project limits.  Table 2.3 lists the known cross drains along the 
Kirkland segment and any expected impacts resulting from the Kirkland Nickel project. 

2.3.3.2 PROPOSED 

Five existing culverts are currently proposed for replacement or modification along the Kirkland 
alignment.  One of these culverts is targeted for modifications to include fish passage (Forbes 
Creek).  Section 2.3.3.3 “Fish Passage Improvements” provides a discussion and additional 
detailed information for the replacement of this culvert.  Other culvert replacements across the I-
405 mainline associated with this project includes capacity improvements at station 4101 
(milepost 15.95) to connect with Pond A1, Forbes Creek tributary culvert (station 4205, MP 
19.59), capacity improvements at NE 116th Street interchange (station 4218, MP 19.83), and 
replacement of a damaged culvert at NE 160th Street (station 4364, MP 22.60).  No new cross 
culverts will be constructed for the Kirkland Nickel Project. 

Other cross culvert improvements anticipated for the Kirkland segment include extension of 
existing culverts to accommodate roadway widening, addition of new catch basin structures, 
adjustment of existing catch basin and inlet structures, removal of culvert sections and related 
drainage structures, replacement of existing culverts and related structures, headwall construction 
to limit sensitive riparian zone impacts, and outfall stabilization techniques at the culvert ends.  
Anticipated improvements are indicated on Table 2.3 below. 

New impervious surface areas proposed for the Kirkland Nickel project are relatively small in 
most areas of the project and will contribute little in the way of additional flow.  Capacity impacts 
to the individual culverts are considered negligible because of the small flow increase and the 
extended hydro period of the related ecology embankments which will attenuate flows by slowing 
the progress of runoff and providing detention capacity in the media filter and associated 
underdrain system. 

 

Table 2.3  Kirkland Cross Culvert Systems and Expected Impacts 

 

Culvert TDA Culvert Station Extend Add Adjust Remove Replace Fish Head Outfall No Notes  

ID Basin Type (MP) Culvert CB(s) CB   Pasg Wall Protect Impact   

1 A1 Unk 4101 
(15 95)

 W,E   190’     1  

2 A1 18" 
conc

4019 
(16.07)

13'W W  W        

3 A1 18" 
conc

4025 
(16.18)

15'W W W         

4 A1 18" 
conc

4032 
(16.32)

13'W W          

5 A1 24" 
conc

4040 
(16.47)

16'W W          

6 A1 18" 
conc

4042 
(16.51)

16'W W          

7 A1 Unk 4045 
(16.55)

15'W W          

8 A2 Unk 4052 
(16.70)

         2  
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Culvert TDA Culvert Station Extend Add Adjust Remove Replace Fish Head Outfall No Notes  

ID Basin Type (MP) Culvert CB(s) CB   Pasg Wall Protect Impact   

9 B1 unk 4070 
(17 05)

  Median         

10 B1 Unk 4080 
(17.23)

  Median         

11 B2 Unk 4085 
(17.32)

   W,E        

12 B2 Unk 4097 
(17.54)

        X   

13 B2 Unk 4099 
(17.58)

        X   

14 B2 Unk 4111 
(17.82)

  Median         

15 B2 Unk 4131 
(18.20)

  E         

16 C1 12" 
cmp

4151 
(18.57)

20'W 
15'E

     E W,E    

17 C1 24" 
cmp

4163 
(18.79)

22'W W  CB 
West

       

18 C1 18" 
cmp

4172 
(18.96)

25'W     CB 
West

  E W, E    

19 C1 24" 
conc

4177 
(19.07)

20’W           

20 C1 36" 
cmp

4181 
(19.14)

    490’ X    3  

21 C1 24" 
cmp

4196 
(19.42)

    330’     4  

22 C1 24" 
cmp

4205 
(19.59)

 E, W, 
M

  292'     5  

23 C1 24" DI 4218 
(19.83)

 X  X X     6  

24 D1 (2) 42" 4251 
(20.46)

        X 7  

25 D2 54" 
cmp

4272 
(20.86)

        X 8  

26 D3 18" 
conc

4278 
(20.97)

        X   

27 D3 24" 
cmp

4291 
(21.23)

20' 
Median

Median     E E  9  

28 D3 30" 
cmp

4294 
(21.27)

30' 
Median

Median     E W, E  10  

29 D3 30" 
cmp

4301 
(21.41)

35' 
Median

Median   2-CBs E   E Median  11  

30 D4 18" 
cmp

4308 
(21.54)

  Median        12  

31 D4 18" 
cmp

4315 
(21.67)

        X   
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Culvert TDA Culvert Station Extend Add Adjust Remove Replace Fish Head Outfall No Notes  

ID Basin Type (MP) Culvert CB(s) CB   Pasg Wall Protect Impact   

32 E1 48" 
cmp

4328 
(21 92)

        X 13  

33 E1 24" 
conc

4337 
(22.10)

         X   

34 E2 18" 
conc

4347 
(22.28)

72' W (2) 
West

 CB 
West

       

35 F1 24" 
conc

4364 
(22.60)

 (3) W 
(2) E

   152'     14  

36 F3 42" 
cmp

4372 
(22.75)

        X 15  

37 F3 24” 4377 
(22.84)

 W, E  CB 
West

     16  

38 F3 18" 
cmp

4380 
(22.90)

 W, E  CB 
West

     17  

39 F3 18" 
cmp

4384 
(22.98)

 W, E        18  

40 F3 18" 
conc

4392 
(23.13)

 W, E  CB 
West

     19  

41 F4 18" 
conc

4395 
(23.18)

 W, E        20  

42 F4 30" 
cmp

4396 
(23.20)

        X   

43 F4 24" 
conc

4404 
(23.35)

 E        21  

1. Replace existing culvert 
2. Connect to proposed detention vault 
3. Forbes Creek main stem; construct new fish passage culvert; riparian zones east and west 
4. Forbes Creek tributary; riparian zone east side 
5. Forbes Creek tributary; riparian zone east side 
6. Replace/upgrade existing NE 116th Street drainage system 
7. Juanita Creek / Totem Lake tributary 
8. Juanita Creek tributary 
9. Discharge to existing detention pond, west side 
10. Reconstruct outfall to Juanita Creek tributary; riparian zones west and east sides 
11. Juanita Creek tributary; riparian zones east and west sides 
12. Address flooding issues on west side right-of-way, improve ditch and catch basin structure 
13. Juanita Creek main stem; do not impact culvert or riparian area 
14. Construct new cross drainage, abandon existing damaged culvert  
15. Unnamed Creek tributary to Sammamish River 
16. Construct on-site and off-site bypass systems 
17. Construct on-site and off-site bypass systems 
18. Construct on-site and off-site bypass systems 
19. Construct on-site and off-site bypass systems 
20. Construct on-site and off-site bypass systems 
21. Construct flow splitter and drainage system to Sammamish River outfalls 
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2.3.3.3 FISH PASSAGE IMPROVEMENTS 

The Kirkland Nickel project will provide fish passage improvements at the I-405 crossing of 
Forbes Creek.  The proposed fish passage improvements consist of a new 78 inch diameter 
culvert and fishway facility.  The proposed culvert alignment is parallel to the existing 42 inch 
diameter Forbes Creek CMP culvert under I-405.  The 78 inch culvert has been designed to meet 
Washington Department of Fish and Wildlife (WDFW) fish passage requirements up to 18 cfs, 
the maximum fish passage flow.  Flows above this threshold will be conveyed by both the 
existing and proposed culverts under I-405.   

Discharge from the proposed culvert will be routed into the first active pool of the fishway.  
Flows up to 18 cfs will be conveyed through the fishway.  Flows above the 18 cfs will be overtop 
a broad crested weir at the first active pool and conveyed back into the stream channel.  Flows 
over 18 cfs being routed through the existing 42 inch culvert will be discharged into the stream in 
the same manner as they are today. 

Appendix E of this report contains current plans, calculations, and technical data summary used 
to design the fish passage facilities.      

2.3.4 BRIDGES 

2.3.4.1 EXISTING 

Four existing bridge structures are situated along the Kirkland segment of I-405.  Except for the 
BNSF railroad structure, the bridges are typically part of the freeway interchange system 
connecting with local surface streets.  No bridge structure has been constructed along the 
Kirkland segment to span a stream or river conveyance.  Table 2.4 lists the I-405 mainline bridge 
structures for the Kirkland segment and the associated conveyance system. 

Table 2.4  Existing Mainline Bridge Structures for Kirkland Nickel Segment 

Bridge Structure Mile Post Conveyance 

NE 85th Street 18.14 

Sta 4126 

Drainage network; all quadrants of interchange; 
converge to flow west along NE 185th Street 

NE 116th Street 19.86 

Sta 4118 

NE 116th St conveyance system; 24-inch D.I. pipe 
flowing west to converge with Forbes Ck. Tributary  

BNSF Railroad  20.04 

Sta 4226 

Open ditch conveyance both sides of railroad tracks; 
flowing east toward Totem Lake 

NE 132nd Street 20.93 

Sta 4274 

NE 132nd Street conveyance system; converges at 
west side with Juanita Ck tributary flowing west 

2.3.4.2 PROPOSED 

Two new bridges are proposed for the Kirkland Nickel project.  The I-405 bridge over NE 116th 
Street will be reconstructed at the Implementation Plan horizontal and vertical location.  The 
bridge will be built to Nickel width and require widening to complete the mainline 
Implementation Plan.  The bridge over BNSF railroad will also be reconstructed to match 

 
Preliminary Hydraulic Report – Kirkland Nickel Project  Page 25 of 51 

I-405 Corridor  March 2005 



 

freeway profile changes at the NE 116th Street bridge and to meet Implementation stage 
configurations. 

The NE 116th Street drainage system will be reconstructed with the proposed interchange 
improvements to address pipe capacity and related flooding concerns in the localized depression 
under the bridge structure.  Drainage ditches along the railroad right-of-way will be maintained or 
adjusted to function as before. 

 

3 DRAINAGE CRITERIA 
Design criteria for storm water management is included in the Stormwater Design Criteria 
Technical Memorandum dated May 18, 2004.  This document outlines stormwater design criteria 
for all I-405 corridor Nickel projects, and is included with this report as Appendix C. 

Stormwater management facilities for the Kirkland Nickel Project have been designed 
predominantly to comply with the following guidelines and procedures: 

• WSDOT Highway Runoff Manual M 31-16, March 2004 (HRM) 

• WSDOT Hydraulics Manual M 23-03, March 2004 

In most cases, these documents require runoff treatment and flow control for 100 percent of new 
impervious surfaces.  Designs of storm drainage improvements for the Kirkland Nickel Project 
will utilize the most recent version of the WSDOT Highway Runoff Manual (2004) (HRM) as the 
primary design reference.  In rare instances, where the new HRM is in conflict with the 
Washington State Department of Ecology Stormwater Management Manual for Western 
Washington (2001) (SMMWW), clarification from the I-405 project team will be sought to 
resolve differences in design criteria between the two documents.   

For the Kirkland Nickel project, specific differences have previously been encountered between 
the two reference documents.  In these instances, the I-405 project team has coordinated between 
the WSDOT Hydraulics Department and the Washington Department of Ecology hydraulics 
group to work out design criteria that assures compliance and streamlined permitting.  Resolution 
of these issues is documented in design decision papers, included in this report in Appendix D.  
Specifically, these documents address the following Stormwater Design Decisions: 

• Forested vs. Existing Pre-development Condition; Kirkland Nickel Project, June 14, 
2004:  Outlines the decision to use forested land cover as the predeveloped condition for 
designing detention systems within the Kirkland Nickel Project 

• Infiltration Investigations; Kirkland Nickel Project, July 15, 2004:  documents the 
decision to use a concept level geotechnical investigation procedure for determining 
stormwater infiltration rates within the Kirkland Nickel Project 

• Treatment of Runoff from New Impervious Surfaces; Kirkland Nickel Project, July 23, 
2004:  provides a discussion and definitions of “new”, “replaced” and “effective” 
impervious surfaces for the purposes of determining and calculating minimum treatment 
requirements for storm water runoff within the Kirkland Nickel Project 

Additional design references and guidelines have been used as they apply for local jurisdictional 
requirements.  Coordination activities are ongoing with City of Kirkland and other city and 
county officials from along the corridor segment.  The intent is to address specific local concerns 
regarding integration of new storm drainage and utility improvements and to provide solutions 
that work to the mutual benefit of each stakeholder. 
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4 STORMWATER TREATMENT 
4.1 APPROACH AND DESCRIPTION 
The basic approach for design of storm drainage improvements for the Kirkland segment is to 
utilize as much of the existing drainage system as possible.  Integration of new systems and 
treatment facilities will require minor adjustments in most cases to localized portions of the 
existing storm systems.  Where possible, associated freeway runoff will be isolated and treated 
separately from offsite stormwater to reduce the size of the associated treatment facilities. 

Where circumstances permit, it is sometimes beneficial to provide runoff treatment at offsite 
locations by applying watershed scale improvements.  The principle concept is to apply treatment 
and conveyance measures that enhance flow control and/or water quality conditions for the 
watershed while meeting the standards of stormwater design for freeway development.  This 
approach is more attractive when standard treatment applications are difficult or expensive to 
construct within the freeway right-of-way. 

In addition to providing enhanced treatment for the new pavement areas, 43.4 acres of presently 
untreated impervious surface will be retrofitted for enhanced runoff treatment.  The additional 
treatment is primarily due to the nature of the roadway improvements.  The Kirkland Nickel 
project will typically add new pavement along the outside edge of the existing freeway pavement.  
Through coordination with Washington State Department of Ecology, it was determined that 
runoff treatment measures (primarily in the form of Ecology Embankments) would be applied for 
all areas of new pavement where possible.  Design of runoff treatment BMPs requires that 
treatment be provided for all new pavement and for any existing pavement that drains over the 
new pavement (Effective Impervious Surface).  In total, runoff treatment will be provided for 
approximately 356% more area than what is required for the new pavement only.  A summary of 
runoff treatment applications and associated areas is included in Table 4.2.  

Runoff treatment will be provided in accordance with the WSDOT Highway Runoff Manual in 
the form of ecology embankments, combined treatment trains, and constructed stormwater 
treatment wetlands.  Ecology embankments are the preferred method of runoff treatment because 
of their flexibility in construction, enhanced treatment capabilities, relative low cost and ability to 
fit within a narrow right-of-way.   

Stormwater flow control will be provided for a total of 16.1 acres of new pavement project-wide, 
which is greater than the total net new pavement area of 13.6 acres.  Where required, flow control 
will be provided in accordance with the HRM in the form of detention/retention ponds and 
detention vaults.  Infiltration will be used whenever possible to discharge stormwater or otherwise 
reduce flow control treatment volumes.  It will be the Design-Builder’s responsibility to perform 
the necessary geotechnical investigations and testing to define the locations and rates for 
incorporating infiltration into the final design.  

Existing drainage structures and systems will be retained in the Kirkland section as much as 
practicable.  New structures will be added, as needed, to incorporate treatment facilities or fix 
existing drainage problems.  Typically, proposed collection and conveyance systems will consist 
of standard WSDOT catch basin and manhole structures connected by lateral and trunk drains to 
the treatment and detention facilities.  Pipe sizes will generally range from 12 to 30 inches in 
diameter and be installed on grades and at depths necessary for proper clearances and hydraulic 
performance.  Inlets are placed at locations necessary to limit the spread of design flows into the 
travel lanes, as required by the WSDOT Hydraulics Manual.   
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For the Kirkland Nickel project, only the new pavement stormwater is required to be treated.  
Except for a few areas where the existing pavement runoff mixes in with new pavement runoff, 
the existing pavement will not be retrofitted for treatment of stormwater runoff.  This is planned 
to be done later, during the next phase (Implementation Phase) of the I-405 Corridor project.  
Wherever possible, the new pavement storm runoff will be first treated by filtering the runoff 
sheet flow through an ecology embankment (enhanced filter media) built into the embankment 
below the outer edge of the freeway shoulder.  Treated runoff is collected from the ecology 
embankment by an underdrain pipe constructed beneath the facility and discharges into 
paralleling ditch or pipe conveyance systems.  

Storm water from the new pavement areas will be detained on-site and released back to the 
existing flow path at a rate that matches pre-development land cover condition.  Flow control 
volumes will be provided by either ponds or underground vaults, or combined with rock-filled 
infiltration trenches.  Where it is not feasible to install conveyance and treatment systems for new 
pavement areas, equivalent areas of existing pavement within the same TDA are treated for an 
equivalent effect, as specified in the HRM. 

Open ditches along the edges of the shoulders are the preferred collection system since they often 
provide additional sediment deposition, flow control capacity, and vegetative filtration type 
runoff treatment of pavement storm water.  Existing ditches that are displaced due to project 
widening of the pavement prism will be replaced where right-of-way and grading conditions 
allow.   

4.2 APPLICABLE BEST MANAGEMENT PRACTICES (BMP) 

4.2.1 FLOW CONTROL TREATMENT 

Flow control treatment of stormwater will be applied according to the WSDOT Highway Runoff 
Manual (HRM).  BMP facilities are selected from the HRM and sized appropriately for each 
affected threshold discharge area and their associated areas of new impervious surface.  These 
facilities may include stormwater detention/infiltration ponds, stormwater detention/infiltration 
vaults, infiltration trenches, and combined detention wetland facilities.  Selected flow control 
BMPs and associated information for each affected threshold discharge area (TDA) is listed in 
Table 4.1 Summary Table for Flow Control Treatment.  See the drainage maps in Appendix A for 
the location of each TDA and the associated flow control facilities. 

4.2.2 RUNOFF TREATMENT  

Runoff treatment of highway stormwater will be applied according to the HRM.  BMP facilities 
are selected from the HRM and sized appropriately for each affected threshold discharge area and 
their associated areas of new pavement.  These BMPs may include ecology embankments, 
constructed stormwater treatment wetlands and wetponds, low impact development (LID) type 
BMPs, filter strips and swales and other innovative use of the BMPs outlined in the HRM.  
Selected runoff treatment facilities and associated information for each affected threshold 
discharge area are listed in Table 4.2 Summary Table for Runoff Treatment. See the drainage 
maps in Appendix A for the location of each TDA and the associated treatment facilities.  The use 
of sand filters or any proprietary BMPs shall require written approval from WSDOT before used 
in design as these BMPs are maintenance intensive. 

4.2.3 TREATMENT SUMMARY TABLES 

Table 4.1 provides a summary of proposed flow control facilities in the Kirkland segment.  The 
table includes each of the proposed detention facilities for the Kirkland Nickel segment along 
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with specific information about location, contributing surface areas, and facility dimensions.  The 
facilities listed in the table are provided as a possible solution to meeting the flow control 
requirements within each respective threshold discharge area.  The design build contractor has the 
option to revise the proposed facilities provided that the requirements of the HRM and project 
design criteria are met.  

 

Table 4.1  Summary Table for Runoff Flow Control Treatment 

Facility 
I.D. 

Station 
(Milepost) 

Net New Pvmt 
(ac) 

Contributing 
Area (ac) 

Facility Type Depth (ft) Area (sf) Vol (ac-
ft)* 

  

A1 4011 (15.93) 1.08 1.08 Pond 5.0 8,433 0.68   

A2 4052 (16.71) 0.44 0.44 Vault 5.0 2,405 0.28   

B4  4132 (18.21) 0.35 0.35 Pond 4.0 3,873 0.23   

C1.1 4175 (19.01) 1.66 Pond 5.0 12,008 1.02   

C1.2 4195 (19.40) 
7.92 

7.95 Vault 10.0 20,032 4.60   

 D1  4235 (20.16) 0.57 0.75 Pond 2.5 8,712 0.50   

D3/D4 4291 (21.20) 1.00 1.00 Expand Pond 4.0 6,534 0.60   

E1 4331 (22.00) 0.83 0.83 Pond 3.0 11,352 0.65   

E2 4345 (22.25) 0.32 0.97 Pond 3.0 13,046 0.76   

F1 4362 (22.57) 0.20 0.23 Pond 4.0 2,736 0.15   

F3/F4 4400 (23.25) 0.79 13.98 Comb. Pond +/- 4.0 5,600 0.64   

    Detention 
Total 

  10.14   

Note:  Shaded Cells indicate facilities constructed in Stage 1

*  Flow control volumes assume no infiltration  

 

      

Table 4.2 provides a summary of proposed runoff treatment facilities in the Kirkland Nickel 
project.  The table includes each of the proposed water quality facilities along with specific 
information about location, contributing surface areas, and facility dimensions.  The facilities 
listed in the table are provided as a possible solution to meeting the enhanced runoff treatment 
requirements within each respective threshold discharge area.  The design build contractor has the 
option to revise the proposed facilities provided that the requirements of the HRM and project 
design criteria are met.  
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Table 4.2  Summary Table for Pavement Runoff Treatment 

Basin 
Name 

Facility 
I.D. 

Sta to Sta 
(MP to 

MP) 

Contributing 
EIS Area (ac)

New 
Pavement 
Area (ac) 

% 
Treatment of 

Pavement 
Area 

Facility Type Facility 
Length 

(ft) 

Facility 
Size Area 

(sf) * 

A1 A1.1 4013 - 4027 
(15.89 - 
16.22) 

1.11 Ecology 
Embkmt 

1755 5750 

A1 A1.2 4030 - 4045 
(16.28 - 
16.57) 

0.97 
1.08 193% 

Ecology 
Embkmt 

1541 6164 

A2 A2.1 4045 - 4052 
(16.57 - 
16.69) 

0.73 Ecology 
Embkmt 

633 2532 

A2 A2.2 4053 - 4060 
(16.83 - 
16.84) 

0.66 
0.44 316% 

Ecology 
Embkmt 

579 2300 

B4 B4.1 4130 - 4134 
(18.16 - 
18.25) 

1.28 Ecology 
Embkmt 

466 1864 

B4 B4.2 4138 - 4151 
(18.34 - 
18.58) 

1.74 
0.35 863% 

Ecology 
Embkmt 

1245 4980 

C1 C1.1 4151 - 4192 
(18.58 - 
19.36) 

8.23 Ecology 
Embkmt 

4111 16444 

C1 C1.2 4179 - 4205 
(19.10 - 
19.67) 

4.24 
9.61 130% 

Ecology 
Embkmt 

2584 10336 

D1 D1.1 4219 - 4224 
(19.85 - 
19.90) 

3.69 0.75 492% Ecology 
Embkmt 

490 2450 

D3 D3.1 4281 - 4301 
(21.06 - 
21.40) 

3.50 0.53 660% Ecology 
Embkmt 

1790 7160 

D4 D4.1 4301 - 4310 
(21.07 - 
21.57) 

1.85 Ecology 
Embkmt 

1533 6132 

D4 D4.2 4305 - 4320 
(21.48 - 
21.77) 

1.27 
0.47 664% 

Ecology 
Embkmt 

815 3260 

E1 E1.1 4320 - 4342 
(21.77 - 

2.99 0.83 360% Ecology 
Embkmt 

2080 8320 
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Basin 
Name 

Facility 
I.D. 

Sta to Sta 
(MP to 

MP) 

Contributing 
EIS Area (ac)

New 
Pavement 
Area (ac) 

% 
Treatment of 

Pavement 
Area 

Facility Type Facility 
Length 

(ft) 

Facility 
Size Area 

(sf) * 

22.18) 

E2 E2.1 4342 - 4357 
(22.17 - 
22.46) 

2.41 Ecology 
Embkmt 

1496 5984 

E2 E2.2 4349 - 4358 
(22.31 - 
22.48) 

1.60 
0.97 413% 

Ecology 
Embkmt 

900 3600 

F1 F1.1 4358 - 4364 
(22.48 - 
22.60) 

1.48 0.23 643% Ecology 
Embkmt 

680 2720 

F3/4 F3/4 4400 
(23.25) 

13.98 0.79 1770% Comb. 
Wetland 

NA 1343 

Water Quality Totals 51.73 ac 16.05 ac 322%   91,339 

* For ecology embankments, facility size calculated as length of ecology embankment multiplied by 4-feet 
(min. embankment width) 

4.2.4 PROPOSED DRAINAGE FACILITIES 

New collection facilities will be placed where required, typically outside of the new shoulder 
pavement areas, with runoff contained and rerouted to new treatment facilities.  In portions of the 
Kirkland segment new drainage structures will be added in conjunction with roadside curbing to 
isolate freeway runoff from off-site runoff.   

Enhanced runoff treatment will be provided for the freeway storm water.  The predominant 
treatment measure expected to be used is a filtration method, utilizing an amended media and 
underdrain type filtration system located within the roadway embankment or median shoulder 
collection ditches.  This BMP is the “ecology embankment” (or “double ecology embankment” 
when built as a ditch section) as defined in the WSDOT Highway Runoff Manual (HRM).  Other 
runoff treatment BMPs that may be applicable for this project are constructed stormwater 
treatment wetland facilities, and HRM standard two-facility treatment trains that would be 
constructed where the ecology embankment may not be feasible.  Chapter 5 of the HRM lists a 
selection of possible enhanced water quality treatment BMPs that may be used for the Kirkland 
Nickel project.  The goal is to minimize large isolated treatment facilities and maintain the 
existing drainage patterns within each drainage basin for the Kirkland Nickel project.  The use of 
sand filters or any proprietary BMPs shall require written approval from WSDOT before use in 
design as these BMPs are maintenance intensive. 

Infiltration will be utilized wherever possible; however, in most cases flow control detention must 
be provided as well.  Detention is proposed through the use of open ponds and concrete vaults.  
Vaults and ponds will be sized and constructed per the Nickel project footprint.  Where possible, 
they have been located to work with, and be part of the future implementation stages of 
construction.  Drainage systems have been laid-out to help minimize disruption of existing 
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pavement and traffic since much of the existing highway pavement is to be maintained for this 
first phase of the Kirkland section improvements.   
 
Drainage design concepts have been advanced to include enough detail as to represent solutions 
that are constructible and permitable.  These design concepts will be further refined by the 
design-build team, who will prepare final construction plans and details for the project. 

Threshold Discharge Area A1:  A detention pond will be constructed at station 4011 (MP 15.93) 
along the east side of the corridor that discharges to the roadside ditch at 116th Avenue NE 
running south to Yarrow Creek.  The pond location has been coordinated to function with 
projected Implementation phase improvements.  The detention pond will be constructed within 
the right-of-way between the freeway mainline and 116th Avenue NE in an existing open area 
adjacent to the Yarrow Creek buffer zone.  The pond will have a depth of 5 feet, with 3:1 side 
slopes, and a total area of 8,433 square feet. The pond will discharge through an orifice flow 
control structure and associated 18 inch diameter buried pipe that extends 75 feet on an average 
grade of 0.02-ft/ft to the southeast (see drainage map in Appendix A for location) to the roadside 
ditch at 116th Avenue NE.  It is expected the discharge end will be protected with rock riprap to 
avoid erosion of the ditch.   

The detention pond provides flow control for an equivalent area, equal to the new pavement area 
in TDA-A1.  The pond collects flows from the ecology embankments using new open roadside 
ditches that parallel the new project highway shoulders along the west side of the highway 
between station 4012 to station 4045 (MP 15.95 to MP 16.55).   Enhanced runoff treatment will 
be provided by ecology embankments built into the west side of the freeway embankment 
adjacent to the new pavement areas between station 4012 to station 4045 (MP 15.95 to MP 
16.55).  The ecology embankments treat the new widened pavement strip (1.10 acres), plus the 
existing contributing impervious pavement area (0.98 acres) to the outside of the southbound 
lanes center crown.   

Threshold Discharge Area A2:  A detention vault will be constructed at station 4052 (MP 16.71) 
along the west side of the corridor that discharges west under the noise wall to a local 
neighborhood drainage network.  The discharge point will utilize the existing outfall piping with 
minor adjustments for connecting to existing infrastructure.  The detention vault will be 
constructed within the right-of-way in an existing open area adjacent to the right-of-way line.  It 
is assumed that this vault will be replaced during Implementation phase development. The open 
top vault will have a depth of 5-feet, with vertical side slopes, and a total area of 2,405 square 
feet. The vault will discharge through an orifice flow control structure and associated 18 inch 
diameter buried pipe that extends 30 feet on an average grade of 0.01-ft/ft to the west (see 
drainage map in Appendix A for location) to connect with the local neighborhood drainage 
network.  The discharge end will connect with a new catch basin structure installed on the 
existing City drainage system.   

The vault provides flow control for an equivalent area, equal to the new pavement area in TDA-
A2.  The vault collects flows from the ecology embankments using new conveyance piping that 
parallel the new project highway shoulders along the west side of the highway between station 
4053 to station 4060 (MP 16.71 to MP 16.84).   Additional flow is routed from the east side of the 
freeway through a cross culvert at station 4052 (MP 16.70).  Enhanced runoff treatment will be 
provided by Ecology Embankments built into the west side of the freeway embankment adjacent 
to the new pavement areas between station 4045 to station 4060 (MP 16.47 to MP 16.84).  The 
ecology embankments treat the new widened pavement strip (0.40 acres), plus the existing 
contributing impervious pavement area (0.99 acres) to the outside of the southbound lanes center 
crown.   
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Threshold Discharge Areas B1, B2 and B3:  Repaving activities are scheduled for these TDAs to 
replace existing shoulder pavement with full depth asphalt.  However, no new impervious surface 
will be constructed in these TDAs for the Kirkland Nickel project and no new stormwater BMPs 
will be constructed.   

Threshold Discharge Area B4:  A detention pond will be constructed at station 4132 (MP 18.21) 
along the east side of the corridor.  The detention pond will be constructed within the right-of-
way within the northeast quadrant of the NE 85th Street interchange. It is assumed that this pond 
will be replaced during Implementation phase development.  The pond will have a depth of 4 feet, 
with 3:1 side slopes, and a total area of 3,873 square feet. The pond will discharge through an 
orifice flow control structure and associated 18 inch diameter buried pipe that extends 20 feet on 
an average grade of 0.05-ft/ft to the south (see drainage map in Appendix A for location) to 
connect with existing freeway storm drainage infrastructure.  The discharge end will connect to 
an existing catch basin structure and cross culvert system flowing west under the freeway 
mainline at station 4131 (MP 18.20).   

The detention pond provides flow control for an equivalent area, equal to the new pavement area 
in TDA-B4.  The pond collects flows from ecology embankments using new open roadside 
ditches and pipe conveyance that parallel the new project highway shoulders along the east side 
of the highway between station 4130 to station 4139 (MP 18.16 to MP 18.57).   Enhanced runoff  
treatment will be provided by ecology embankments built into the east side of the freeway 
embankment adjacent to new and existing pavement areas between station 4130 to station 4139 
(MP 18.16 to MP 18.57).  The ecology embankments treat the new widened pavement strip (0.35 
acres), plus the existing contributing impervious pavement area (2.67 acres) to the outside of the 
northbound lanes center crown.   

Threshold Discharge Area C1:  Two separate detention facilities will be constructed for flow 
control treatment in the Forbes Creek basin.  A detention pond will be constructed at station 4175 
(MP 19.01) along the west side of the corridor that discharges to the existing ditch on the west 
side of the freeway.  Location of the pond has been coordinated to function with projected 
Implementation phase improvements and will be constructed within the existing right-of-way in 
an open area west of the southbound lanes.  Preliminary geotechnical evaluations indicate that 
infiltration will not likely be an effective alternative at this location to help reduce pond size.   

The pond will have a depth of 5 feet, with 3:1 side slopes, and a total area of 12,008 square feet. 
The pond will discharge through an orifice flow control structure and associated 18 inch diameter 
buried pipe that extends 20 feet on an average grade of 0.04-ft/ft to the north (see drainage map in 
Appendix A for location) to an existing roadside conveyance channel.  It is expected that the 
discharge will be protected with rock riprap to avoid erosion of the channel.   

The detention pond provides flow control for an equivalent area, equal to portions of the new 
pavement area in TDA-C1.  The pond collects flows from the ecology embankments using new 
piping and/or open roadside ditches that parallel the new project highway shoulders along the 
west side of the highway between station 4151 to station 4179 (MP 18.57 to MP 19.10).   
Enhanced runoff treatment will be provided by ecology embankments built into the west side of 
the freeway embankment adjacent to the new pavement areas.  The ecology embankments treat 
the new widened pavement strip (1.04 acres), plus the existing contributing impervious pavement 
area (3.90 acres) to the outside of the southbound lanes center crown.   

Detention vaults will be constructed at approximate station 4195 (MP 19.40) along the west side 
of the corridor that discharges west to a Forbes Creek tributary flowing west through the existing 
drainage network of an industrial area.  Location of the vaults has been coordinated to function 
with projected Implementation phase improvements.  The detention vault will be constructed 
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within the existing right-of-way in an open area of the freeway embankment between the 
mainline and 120th Avenue NE.   

Vault sizing for TDA-C1 utilizes the “Off-site Inflow Area Method” to model the contributing 
area of freeway pavement.  A discussion of this method is provided in a design decision report 
located in Appendix D of this document.  The vaults will have a depth of 10 feet, with vertical 
side slopes, and a total area of approximately 10,500-square feet. The vaults will be connected in 
series and discharge through an orifice flow control structure and associated 24 inch diameter 
buried pipe that extends about 80 feet on an approximate average grade of 0.05-ft/ft to the 
northwest (see drainage map in Appendix A for location) to connect with the Forbes Creek 
tributary system.  It is expected that the discharge will utilize the existing drainage patterns and 
connect with a new catch basin structure installed on the existing drainage infrastructure, then 
outfall to the existing channel.   

The vaults will provide flow control for an equivalent area, equal to a portion of the new 
pavement area in TDA-C1.  The vaults collect flows from the existing and/or new drainage 
system using a series of new and existing conveyance piping on both sides of the freeway 
mainline. Enhanced runoff treatment will be provided by Ecology Embankments built into the 
west and east side of the freeway embankments adjacent to the new pavement areas.  Along the 
west side, ecology embankments will treat contributing pavement between station 4179 to station 
4192 (MP 19.10 to MP 19.36).  Along the east side of the freeway, ecology embankments will 
treat contributing pavement between station 4179 to station 4205 (MP 19.10 to MP 16.60).  
Ecology embankments treat the new pavement (5.79 acres), plus the existing contributing 
impervious pavement area (4.33 acres) to the outside of the northbound and southbound lanes 
center crown.   

Threshold Discharge Area D1:  A detention pond will be constructed at station 4235 (MP 20.16) 
along the east side of the corridor. It is assumed that this pond will be replaced during 
Implementation phase development. The pond will be constructed in the right-of-way within the 
southeast quadrant of the NE 124th Street interchange, and will have a depth of 2.5 feet, with 3:1 
side slopes, and a total area of 8712 square feet. The pond will discharge through an orifice flow 
control structure and associated 18 inch diameter buried pipe that extends 80 feet on an average 
grade of 0.02-ft/ft to the north (see drainage map in Appendix A for location) crossing under the 
northbound on-ramp.  The discharge end will outfall to an existing ditch conveyance along the 
east side of the mainline in the southeast quadrant infield area at station 4237 (MP 20.20). 

The detention pond provides flow control for an equivalent area, equal to the new pavement area 
in TDA-D1.  The pond collects flows from the freeway using an existing closed conveyance 
system and a redeveloped roadside ditch graded into the infield area between station 4229 to 
station 4233 (MP 20.05 to MP 20.14).   Enhanced runoff treatment will be provided by Ecology 
Embankments built into the west side of the freeway embankment adjacent to new pavement 
areas between station 4219 to station 4224 (MP 19.86 to MP 19.95)  The ecology embankments 
treat the new pavement area (0.57 acres), plus the existing contributing impervious pavement area 
(3.12 acres) from the superelevated southbound lanes.   

Threshold Discharge Area D2:  Ecology embankment will be constructed along the new 
pavement areas of the southbound center median between stations 4281 and 4283 (MP 21.03 and 
21.07) to provide enhanced runoff treatment for the new pavement area.  Ecology embankment is 
not required for this TDA because of the very small area of new impervious surface (2102 square 
feet).  However, as a general rule, ecology embankment is applied to all areas of new impervious 
surface where feasible.  This small area of ecology embankment was calculated as part of TDA-
D3.  Flow control is not required for this TDA because of the small area of new pavement as 
provided by the threshold criteria described in Chapter 2-3.6.3 of the HRM. 
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Threshold Discharge Area D3 and D4:  These two TDAs will be combined to receive flow 
control treatment at a single pond location.  This alternative is considered feasible since the two 
TDAs discharge to the same Juanita Creek tributary very close to the ¼-mile limit used for 
differentiation of TDAs.  Benefits of combining these two TDAs include reduced construction 
cost by limiting pond development to a single location.  To provide flow control treatment for the 
combined system, an existing detention facility at station 4291 (MP 21.20) will be expanded with 
adjustments made to the existing flow control structure.  Current location of the existing pond is 
assumed to be functional with projected Implementation Phase improvements.   The existing 
pond has a depth of 4-feet and 3:1 side slopes, which will be matched by the expanded portion. 
When completed, the expanded portion will add 6,534-square feet of surface area to the existing 
pond.  Associated conveyance features will be adjusted to collect and route runoff to the newly 
improved/expanded pond.  Particularly, the existing cross culvert at station 4291 (MP 20.23) will 
be extended to the east to accommodate new roadway widening into the median.   

Enhanced runoff treatment will be provided by construction of Ecology Embankments built into 
the freeway median on the east side of the southbound lanes [station 4283 to station 4309 (MP 
21.07 to MP 21.57)], and along the west side of the southbound lanes [station 4305 to station 
4321 (MP 21.48 to MP 21.77)] adjacent to the new pavement widening areas.  The ecology 
embankments treat the new pavement area (1.0 acres), plus the existing contributing impervious 
pavement area (6.62 acres) from the superelevated southbound lanes.   

Threshold Discharge Area E1:  A detention pond will be constructed in newly purchased right-of-
way on the west side of the mainline at station 4331 (MP 22.00). Location of the pond has been 
coordinated to function with projected Implementation phase improvements.  The pond will have 
a depth of 3 feet, with 3:1 side slopes, and a total area of 11,352 square feet. The pond will 
discharge through an orifice flow control structure and associated 18 inch diameter buried pipe 
system that extends 300 feet on an average grade of 0.04-ft/ft to the south (see drainage map in 
Appendix A for location) to discharge at Juanita Creek.  It is expected that the discharge will 
include rock riprap to protect against erosion at the outfall. 

The detention pond provides flow control for an equivalent area, equal to the new pavement area 
in TDA-E1.  The pond will collect flows from the freeway using the integral pipe system of the 
ecology embankment BMPs constructed along the western edge of the mainline between station 
4320 to station 4341 (MP 21.77 to MP 22.17).   Enhanced water quality treatment will be 
provided by the ecology embankments to treat all freeway stormwater from the west side of the 
southbound crown.  The ecology embankments treat the new pavement area (0.83 acres), plus the 
existing contributing impervious pavement area (2.16 acres) from the southbound lanes.   

Threshold Discharge Area E2:  A detention pond will be constructed in newly purchased right-of-
way on the west side at station 4345 (MP 22.25) and located to function with future 
Implementation stage development.  The pond will have a depth of 3 feet, with 3:1 side slopes, 
and a total area of 13,046 square feet. The pond will discharge through an orifice flow control 
structure and associated 18 inch diameter buried pipe system that extends 20 feet on an average 
grade of 0.04-ft/ft to the south (see drainage map in Appendix A for location) to discharge at an 
existing drainage channel flowing west to a nearby wetland.  It is expected that the discharge will 
be protected by rock riprap at the outlet.  Preliminary geotechnical evaluations indicate that 
infiltration may be an acceptable alternative at this location to help reduce pond size.   

The detention pond provides flow control for an equivalent area, equal to the new pavement area 
in TDA-E2.  The pond collects flows from the freeway using the integral pipe system of the 
ecology embankment BMPs, new closed pipe conveyance systems and existing storm drain 
infrastructure constructed along the western edge of the mainline.  Enhanced runoff treatment will 
be provided by the ecology embankments and/or double ecology embankments to treat all 
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freeway stormwater from the west side of the southbound lanes.  Beginning from the south end, 
ecology embankments will be constructed on the new freeway embankment along new areas of 
widened pavement from station 4342 to station 4357 (MP 22.17 to MP 22.46).   

Further north, a new southbound on-ramp from the Brickyard Park and Ride will be constructed 
as part of the Kirkland Nickel project.  Ecology embankment will be constructed between the 
southbound freeway mainline and the new on-ramp to treat both contributing sources from station 
4349 to station 4358 (MP 22.31 to MP 22.48).  Ecology embankments will treat the new 
pavement area (0.35 acres), plus the existing contributing impervious pavement area (3.66 acres) 
from the southbound lanes.   

Threshold Discharge Area E3:  TDA-E3 encompasses the Brickyard Park and Ride facility and 
associated areas.  No new impervious surface, thus no roadway or storm drainage improvements 
are proposed for the Kirkland Nickel project in this basin. 

Threshold Discharge Area F1:  Flow control for TDA-F1 will be provided in a detention pond 
located in the southeast quadrant of the NE 160th Street interchange at project station 4362 (MP 
22.57).  It is assumed that the pond will remain functional during Implementation phase 
development.  The pond will have a depth of 4 feet, with 3:1 side slopes, and a total area of 2,736 
square feet. The pond will discharge through an orifice flow control structure and associated 18 
inch diameter buried pipe system that extends 30-feet on an average grade of 0.02-ft/ft to the 
north (see drainage map in Appendix A for location) to connect with the existing freeway 
drainage system.  It is expected that the discharge end will be connected at a new catch basin as 
part of new improvements to an existing cross culvert system. 

The detention pond provides flow control for an equivalent area, equal to the new pavement area 
in TDA-F1.  The pond collects flows from the freeway mainline and northbound off-ramp area 
using existing storm drain infrastructure in conjunction with minor improvements to off-ramp 
piping and roadside ditches.  Regrading of the interchange infield area will be necessary to 
construct the pond to the required dimensions. 

Enhanced runoff treatment will be provided by ecology embankments to treat freeway stormwater 
from the west side of the southbound lanes.  Ecology embankments will be constructed along the 
new pavement widening areas from station 4357 to station 4364 (MP 22.48 to MP 22.60).  
Ecology embankments treat the new pavement area (0.20 acres), plus the existing contributing 
impervious pavement area (1.28 acres) from the southbound lanes.   

Threshold Discharge Area F2:  TDA-F2 encompasses eastern portions of the NE 160th Street 
interchange and associated areas.  No roadway or storm drainage improvements are proposed for 
the Kirkland Nickel project in this basin. 

Threshold Discharge Area F3 and F4:   

Right-of-way will be acquired in the lower ravine area to construct a combined stormwater 
treatment wetland/detention pond facility as provided by the HRM.  Location of the combined 
facility has been coordinated with Implementation phase construction to either remain in its 
currently designed configuration, or be expanded as conditions and design efforts dictate.  The 
combined facility will be constructed off-line from the associated KL-14 creek to help mitigate 
flows, provide runoff treatment of freeway water, and to help preserve habitat in the stream. 

The detention pond portion of the combined facility will have a depth of 4 feet, with 3:1 side 
slopes, and a total area of 5,600 square feet. Preliminary soil exploration in this area indicates 
moderate potential for infiltration, thus it is possible that the required pond volume may be 
reduced by discharging a portion of the inflowing runoff to the ground.  Stormwater not 
discharged through infiltration will discharge through an orifice flow control structure and 
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associated 30 inch diameter buried pipe system that extends 20 feet on an average grade of 0.03-
ft/ft to the north (see drainage map in Appendix B for location) to discharge in a constructed 
stormwater wetland treatment facility.  It is expected that a stabilized discharge will be 
constructed in the wetland using bioengineering measures to reduce scour and dissipate energy. 

The constructed stormwater wetland treatment facility will be constructed immediately down 
gradient of the detention facility.  The wetland cell will have a surface area of 1343 square feet, 
an average water depth of 1.5 feet (plus or minus 3 inches) and a maximum depth of 2.5 feet.  
Configuration of the cell should be irregular in shape (not rectangular) with a distribution of 
depths as specified in the HRM.  Discharge from the wetland will be to a stabilized outfall in the 
roadside ditch along the west side of Riverside Drive.  

4.2.5 OFF-SITE DRAINAGE WORK 

The I-405 team has investigated opportunities to integrate stormwater improvements with broader 
watershed improvements along the Kirkland project corridor.  Specifically, the team examined 
the feasibility of creating off-site stormwater facilities to detain and treat runoff from connected 
areas within a given watershed rather than constructing awkward and/or expensive applications 
within the freeway right-of-way.  The goal was to create improved stormwater treatment facilities 
in locations that fit better with natural drainage patterns and that provide greater benefit to the 
overall watershed and related community.  Two possible options were examined. 

Forbes Creek Option – the I-405 team examined the prospect of acquiring property to create an 
off-site stormwater pond while simultaneously daylighting a section of Forbes Creek and 
removing barriers to fish passage.  The intended benefit was to reduce the size and expense of 
freeway detention facilities (large flow control vaults) by providing detention volume in a near-by 
off-site pond facility.  The pond would be located in the existing Forbes Creek alignment, and the 
creek would be rerouted around the pond with fish passage improvements to allow the migration 
of salmon and other species of fish.  The pond would be constructed off-line to improve flow 
control to the creek.  Water quality BMPs would be applied to the pond facility to treat runoff 
from the freeway and a near-by industrial park 

Several options were looked at with multiple revisions and adjustments.  In the end, the concept 
was abandoned for the following reasons: 

• Need for expensive right-of-way acquisition that offset the savings of vault reduction 

• Location of a 72 inch Metro sanitary sewer pipe that would need relocation and made 
grading options difficult 

• Geotechnical complications requiring extensive application of retaining walls, and 
associated risks with the surrounding residential properties. 

• Inability to develop effective fish passage design for reasonable cost limited the 
environmental benefits available from this project 

Sammamish River Option – This portion of the freeway is benched into the side slope of a ridge 
as it traverses downhill north toward the Sammamish River.  Orientation of the freeway corridor 
with the slope makes traditional methods of flow control and water quality treatment difficult to 
apply.  In addition, a drainage ravine paralleling the freeway along the west side has several past 
occurrences of instability and erosion, partially due to high peak flows from the developing 
neighborhoods upstream.  Effects of these high flows are mass transport of sediment and 
localized flooding downstream. Varying portions of the ravine are listed with King County as 
“Erosion Hazard”, “Landslide Hazard”, and “Seismic Hazard” areas.   
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Offsite drainage improvements are proposed for the Sammamish River watershed as part of the 
Kirkland Nickel project.  To relieve erosion and embankment destabilization in the drainage 
ravine, all contributing on-site runoff will be routed around the ravine to a new flow control and 
runoff treatment facility in the Sammamish River flood plain below.  New right-of-way will be 
acquired in the lower ravine to construct a combined stormwater treatment wetland/detention 
pond facility to collect and treat freeway runoff only.  Flow control will be provided for the new 
Nickel pavement area while water quality treatment will be provided for the entire segment of 
freeway.  Off-site runoff from the upstream side of the corridor will be kept separate from the 
freeway runoff and routed down slope through a new bypass line to discharge in the Sammamish 
River at three existing outfalls. 

Associated benefits include improved flow control and water quality treatment, preservation of 
the freeway embankment, reduction of scour and sediment transport in the drainage ravine, and 
functionality with future phases of development of I-405 projects. 

 

5 CONVEYANCE SYSTEMS 
5.1 EXISTING DRAINAGE SYSTEMS  
Lake Washington East / Bellevue North Watershed:  Within Basin A, on-site runoff is collected 
and conveyed through a network of closed pipe systems and open ditches paralleling the freeway.  
Closed pipe systems distribute runoff at intervals to roadside ditches.  The roadside ditches 
further distribute runoff to an open conveyance system along 116th Avenue NE.  Some of this 
runoff flows to and through an existing wetland situated between the freeway corridor and 116th 
Avenue NE in the vicinity of milepost 16.0 to 16.3.  All runoff eventually converges in Yarrow 
Creek to continue its path south along the freeway alignment, then west to Lake Washington (see 
drainage maps in Appendix A). 

Beginning at station 4010 (MP 15.90) extending north to approximate station 4050 (confines of 
TDA-A1) the mainline includes a center crown for both sides of the freeway.  Stormwater sheet 
flows from the center crown to roadside ditches or center line gutter along the median divider.  
Runoff flowing in the gutter is collected in catch basin structures and typically routed through 
pipes to the roadside ditches.  Runoff flowing in the roadside ditches leaves the corridor in 
several locations running east through open conveyance or closed pipe systems to Yarrow Creek, 
or one of its small tributaries.  A wooded wetland exists between I-405 and 116th Avenue NE at 
approximate station 4015 to 4030 (MP 16.00 to 16.27).  Along this stretch, freeway runoff flows 
to this wetland and helps to sustain its present condition. 

Freeway runoff in the southbound ditch flows down slope south, crossing to the east at intervals 
through six cross culverts.  Proposed roadway widening takes place along this stretch (west side 
of the southbound lanes).  Associated runoff will be treated for enhanced water quality along this 
stretch by ecology embankment BMPs and continue to discharge along the existing flow paths.  
Some reconfiguration of storm drainage will take place at the southern end of the basin to route 
flows to the proposed detention pond, however runoff will not be diverted from the wetland. 

TDA-A2 sheet flows runoff from pavement surfaces to roadside ditches and median gutters.  
Gutter flow enters catch basin structures and discharges through pipes to roadside ditches.  A 
single cross culvert at station 4052 (MP 16.70) conveys runoff to a discharge location on the west 
side of the freeway where it exits the corridor under the noise wall, flowing west through an 18 
inch CMP pipe.  Freeway widening will be along the west side of the southbound lanes.  Water 
quality and flow control treatment BMPs will maintain the existing drainage patterns. 
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Within Basin B, runoff from the freeway corridor typically discharges west through closed 
conveyance systems as part of the City of Kirkland drainage network.  Freeway runoff from 
TDA-B1 exits the roadway via sheet flow to roadside ditches and median gutters flowing down 
slope north.  Concentrated flow in the gutter enters catch basins and discharges to the roadside 
ditches.  Two cross culverts convey on-site mixed with off-site runoff from adjacent areas east to 
the west side of the freeway.  Runoff continues down slope west though discrete conveyance 
channels to be collected in a local City of Kirkland neighborhood drainage network flowing west 
to Lake Washington approximately 1-mile. 

TDA-B2 contains portions of the freeway mainline and the NE 70th Street interchange.  Freeway 
runoff from the southern portions of this TDA sheet flows to roadside ditches and median gutters 
running down slope north.  Off-site runoff from adjacent areas east intercept the freeway along 
this stretch and combine with freeway runoff, crossing at one of three cross culverts.  Runoff 
from the southern portions of TDA-B2 converges at the southwest quadrant of the NE 70th Street 
interchange discharging west through closed conveyance systems to a ravine which drains to a 
nearby wetland complex.  Runoff from the western portions of the NE 70th Street interchange also 
converges at this location.  Runoff from the eastern portions of the NE 70th Street interchange 
continues north along the east side of the freeway in open roadside ditches and closed pipe 
conveyance systems where it enters an existing detention pond in the right-of-way at approximate 
station 4096 (MP 17.53).  Outflow from the detention pond discharges to a nearby cross culvert at 
approximate station 4097 (17.54) flowing west to discharge in a ravine running down slope west 
to the aforementioned wetland complex.  The freeway surface north of the NE 70th Street 
interchange is superelevated with sheet flow to the east-northeast.  Runoff from the southbound 
lanes enters an unpaved median area in the divided highway and an open ditch conveyance.  
Runoff in the median flows north to a catch basin and the previously mentioned cross culvert. 

TDA-B3 continues along the down slope north.  Freeway runoff sheet flows to roadside ditches 
and median gutters.  In the southern portions of TDA-B3, the freeway surface transforms from an 
east trending superelevated section to a west trending superelevated section as it winds its way 
toward the NE 85th Street interchange.  Runoff collects in the divided median ditch and along 
roadside ditches flowing north.  The median ditch in this section flows south, counter to the 
general slope trend of the freeway, and discharges through a cross culvert at station 4099 (MP 
17.58).  A roadside ditch along the east edge flows north to a cross culvert at station 4111 (MP 
17.82) running under the freeway west, discharging to a roadway drainage ditch along the south 
side of Kirkland Avenue flowing west to intercept the Slater Street South drainage network.  
Continuing north, freeway runoff sheet flows west to the freeway embankment and down slope to 
a ditch along Ohde Avenue, flowing north to connect with the Slater Street South drainage 
system. 

TDA-B4 encompasses portions of the freeway mainline and the NE 85th Street interchange.  
Runoff from the southern portion of this TDA sheet flows from the superelevated freeway section 
to the median gutter and north in a closed pipe system to a lateral drain discharging west to an 
existing stormwater facility in the southwest quadrant of the NE 85th Street interchange.  Sheet 
flow from the southbound lanes discharges directly to the infield area in the southwest quadrant, 
connecting with the stormwater pond system.  Outflow from the pond exits the right-of-way west 
through pipes and ditch conveyance to converge with the NE 85th Street drainage system flowing 
west. 

The NE 85th Street interchange constitutes the general low point in the TDA from which 
stormwater is discharged west along the NE 85th Street drainage system.  Runoff from the 
interchange and freeway mainline sheet flows into the low lying depressions between the clover 
leaf ramp sections.  Runoff from the southeast quadrant of the NE 85th Street interchange collects 
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in a depression surrounded by the clover leaf of the northbound on-ramp.  A roadside ditch flows 
north along the eastern edge of the northbound off-ramp to converge with the NE 85th Street 
drainage system.  This ditch conveys runoff from portions of the off-ramp and from adjacent off-
site areas east. Both of these systems discharge through closed conveyance to a series of 
depressions in the northeast quadrant of the interchange.  From this point, a cross culvert at 
station 4131 (MP 18.20) conveys runoff west under the freeway to the northwest quadrant of the 
interchange, then west along the NE 85th Street system. 

Continuing north of the interchange, runoff sheet flows from the freeway to roadside ditches and 
median gutters flowing south to the interchange.  A roadside ditch along the east edge discharges 
through a culvert to the northeast quadrant of the interchange.  Water from the freeway median 
gutter is collected in catch basins and conveyed in lateral pipes to a closed system along the 
western edge of the southbound lanes.  This closed system flows south to the northwest quadrant 
of the NE 85th Street interchange where it discharges west along the NE 85th Street system. 

Progressing north, freeway runoff sheet flows to roadside ditches and median gutters flowing 
south.  Gutter flows are intercepted by catch basins and conveyed to the west side of the freeway. 
At NE 90th Street, runoff exits the right-of-way running west in a closed roadway system to 
eventually converge with the NE 85th Street system flowing west to Lake Washington. 

Storm drainage improvements will include a new stormwater detention pond and ecology 
embankments in the northeast quadrant of the NE 85th Street interchange.  No major conveyance 
improvements are proposed for this TDA.  See Appendix B for drainage plans and proposed 
drainage improvements. 

Forbes Creek Watershed:  On-site collection and conveyance systems include roadway drainage 
structures, closed pipe systems, open ditch systems, cross culverts, and major stream conveyance 
culverts.  Eight separate cross culverts exist along the freeway mainline within the Forbes Creek 
basin. Beginning at the southern end of TDA-C1, freeway runoff sheet flows to roadside ditches 
and median gutters.  Roadway pipe systems convey runoff east to roadside ditches and flow down 
slope to the north.  Along the east side of the freeway at various intervals, runoff releases east to 
Forbes Lake or to Forbes Creek paralleling the freeway.  Runoff discharging along the west side 
of the freeway runs through an open roadside ditch leading north to a cross culvert at station 4177 
(MP 19.07) and associated ravine leading down slope east to Forbes Creek.  All runoff 
discharging east of the freeway eventually converges at the Forbes Creek culvert passing beneath 
the freeway at approximate station 4181 (MP 19.14). 

North of the Forbes Creek culvert, runoff sheet flows from roadway surfaces to roadside ditches 
or median gutters.  Gutter flow is collected in catch basins and closed roadway pipe systems and 
discharged to roadside ditches.  Runoff flowing along the east side of the freeway runs in a ditch 
leading to a cross culvert at station 4196 (MP 19.42).  This culvert is designated a tributary to 
Forbes Creek.  A second Forbes Creek tributary intersects the freeway at station 4205 (MP 
19.59), conveying mostly off-site runoff from the east to the west side of the right-of-way.  Both 
of these conveyances congregate on the west side of the freeway right-of-way and continue west 
through closed pipes and open ditches, through a small industrial development, discharging to the 
BNSF right-of-way, then flowing south to converge with the main stem of Forbes Creek.  
Freeway runoff draining to the west side along this stretch is conveyed through a roadside ditch 
leading to an engineered stormwater pond.  Discharge from the stormwater pond converges with 
the Forbes Creek tributary noted above. 

From the northern most regions of TDA-C1, runoff is collected from the freeway mainline and 
NE 116th Street interchange in roadway drainage structures, closed pipe systems, and roadside 
ditches.  A closed conveyance system runs west under the freeway, along NE 116th Street, and 
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receives runoff from the northerly most surfaces, ramp areas, and the associated drainage basin 
lying up-slope to the east.  West of the freeway mainline, the pipe system turns south along the 
west side of the southbound on-ramp and parallels the freeway to converge with the Forbes Creek 
tributary noted above.   

Flooding has been observed on several occasions in the NE 116th Street roadway in a localized 
depression under the freeway bridge structure and the northbound off-ramp.  The City of 
Kirkland has expressed concerns regarding pipe constrictions and leaf clogging in the existing 
drainage system at NE 116th Street.  The existing pipe system is predominately constructed of 24 
inch pipe and conveys storm flows from a relatively large basin lying upslope east.  Within the I-
405 right-of-way, the pipe system discharges through an open ditch and drainage inlet fitted with 
a grated inlet that frequently experiences leaf and debris clogging during heavy autumn and 
winter rainfall events.  The conveyance system continues west through successive 15 inch and 18 
inch pipes for approximately 200 feet before transitioning again to 24 inch pipes.  Flooding is 
believed to be the result of leaf clogging and/or the associated pipe constriction in the attached 
system. 

Storm drainage improvements for Forbes Creek basin include addition of a new stormwater 
detention pond, detention vaults, and ecology embankment water quality treatment BMPs.  
Conveyance systems will be adjusted to route flows to and from the treatment facilities and to 
provide capacity and pipe configuration improvements to the NE 116th Street system. Pipe sizes 
will be analyzed and upgraded to meet capacity requirements as necessary.  See Appendix B for 
drainage plans and proposed drainage improvements. 

Juanita Creek Watershed:  Beginning from the south, TDA-D1 is elevated with respect to the 
surrounding terrain with superelevated roadway section between the NE 116th Avenue Bridge 
structure and the railroad bridge structure.  Surface runoff sheet flows to a closed pipe system in 
the median shoulder or to a vegetated embankment along the west side.  All drainage from this 
area discharges to ditches lining both sides of the railroad tracks and flows down slope to the east 
toward Totem Lake. 

From the railroad track bridge progressing north, roadway runoff sheet flows to the median 
shoulder gutters, roadside ditches along the east edge, or a sloping embankment and ditch along 
the west edge.  Runoff releasing to the east side flows north to a depressed area in the ramp 
median at the NE 124th Street interchange where it collects in a closed conveyance system and is 
routed to the wetland complex located northeast of the NE 124th Street interchange.  Runoff 
releasing to the west side typically sheet flows down the embankment to a grassed ditch running 
north.  Additional off-site flow from commercial areas to the west converges in this ditch and 
progress north along the west side of the southbound on-ramp from NE 124th Street.  The local 
roadway conveyance system at 116th Avenue NE and NE 124th Street interchange accepts the 
runoff at this point and flows north along 116th Avenue NE, discharging to the wetland. 

North of the NE 124th Street interchange, runoff sheet flows from roadway surfaces to the median 
gutters and closed roadway conveyance systems or roadside ditches.  Roadway surfaces around 
the interchange are routed to a detention pond and water quality facilities located in the ramp 
median at the northeast quadrant of the interchange.  These runoff treatment facilities discharge 
through local roadway conveyance systems to the Totem Lake wetland complex east. 

Progressing north, roadway runoff is collected in closed conveyance systems and open roadside 
ditches and conveyed south to the wetland complex.  Runoff releasing east of the freeway is 
conveyed in a grassed ditch to the wetland complex, then crosses the freeway to the west through 
twin 42 inch culverts at station 4251 (MP 20.46).  Runoff releasing west of the freeway is 
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conveyed south via grassed ditch to a detention facility, then releases to the wetland complex 
immediately west. 

Runoff from TDA-D2 typically drains to a closed conveyance system at the NE 132nd Street 
underpass.  Beginning from the south, runoff from the northbound off-ramp and southbound on-
ramp sheet flow to open ditches, then collect in closed pipe conveyance systems.  These pipe 
systems converge with the NE 132nd Street conveyance system flowing west under the freeway 
and discharge to a small tributary to Juanita Creek beginning at the intersection of NE 132nd 
Street and 116th Avenue NE.  Immediately north of NE 132nd Street interchange, runoff is 
collected in the freeway median gutter and associated pipe system, or roadside ditches and 
conveyed to the NE 132nd Street conveyance system. 

Progressing north, roadway runoff drains to roadside ditches in the median area and east of the 
freeway where it is conveyed south, intercepted by an 18 inch cross culvert system at station 4278 
(MP 20.97) and routed west through a series of pipes and ditches to the small Juanita Creek 
tributary near the intersection of NE 132nd Street and 116th Avenue NE.  Runoff releasing on the 
west side of the freeway sheet flows down the freeway embankment to a shallow ditch where it 
flows south to the Juanita Creek tributary system. 

TDA-D3 encompasses an area with divided superelevated roadway draining via sheet flow to 
roadside ditches in the median area and along the east side of the northbound lanes.  These 
ditches drain to one of three cross culverts running west from the median strip to the western edge 
of the freeway right-of-way.  Flows from the median area approaching from the south are 
intercepted by a 24 inch CMP cross culvert at station 4291 (MP 20.23) crossing west to an 
existing stormwater detention pond.  Runoff from the east side of the freeway crosses to the 
median area through twin 18 inch cross culverts.  A second cross culvert exists approximately 
300-feet north at station 4294 (MP 21.27) to collect flows approaching from the north including 
those from the twin cross culverts.  This 30 inch CMP culvert conveys a small tributary to Juanita 
Creek which outfalls to a deeply incised and eroded ravine on the west side of the southbound 
lanes and flowing west through Edith Moulton Park.   

TDA-D4 encompasses an area of divided highway corridor with superelevated cross sections at 
the southern end.  Runoff from the superelevated sections sheet flows east to median and roadside 
ditches where it is conveyed south down slope to a 30 inch cross culvert that lies at station 4301 
(MP 21.41); conveying flows from a small Juanita Creek tributary.  This system routes water 
from the eastern shoulder ditch through a 30 inch cross culvert to the median, where it outfalls to 
a short stretch of open channel flow running west through the median strip.  Stream flow enters a 
catch basin at the east side of the southbound lanes and another 30 inch cross culvert flowing 
west to discharge at the base of the western freeway embankment.  At this point, the runoff enters 
a local roadway conveyance system of 18 inch pipes and open ditches flowing west along NE 
140th Street to converge with Juanita Creek approximately 600 feet down slope. 

A second cross drain system exists at station 4308 (MP 21.54) conveying runoff from the east 
shoulder ditch through a series of 18 inch pipes running west to discharge at the toe of the 
freeway embankment.  An inline catch basin is situated in the median, but this catch basin is 
fitted with a solid lid and the ditch is graded to prevent collection of surface water.  Runoff 
conveyed in this culvert exits the right-of-way through a residential neighborhood conveyance 
system to converge with Juanita Creek approximately 500-feet down slope to the west. 

Progressing north, a third cross drain system is located at station 4315 (MP 21.67) conveying 
runoff from the east shoulder ditch through a series of 18 inch pipes running west to discharge at 
the toe of the freeway embankment.  An inline catch basin is situated in the median to collect 
runoff from the median ditch.  This culvert system is located near the top of the basin divide and 
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receives little flow.  Runoff is conveyed south along the toe of the freeway embankment for 
approximately 200 feet before it leaves the right-of-way through a residential neighborhood 
conveyance system to converge with Juanita Creek approximately 500 feet down slope to the 
west. 

Proposed storm drainage improvements for this TDA include ecology embankments along 
sections of new pavement, regrading and reconstruction of roadside ditches, and other 
conveyance improvements to route runoff to the proposed detention pond expansion in TDA-D3.   
See Appendix B for drainage plans and proposed drainage improvements. 

TDA-E1 drains to the main stem of Juanita Creek at a 48 inch culvert crossing located at station 
4328 (MP 21.92).  This culvert constitutes the outfall to the High Woodlands Detention Facility 
located in the Juanita Creek ravine east of the freeway mainline.  Runoff releasing on the east side 
of the freeway flows down slope to this flow control facility.  Runoff releasing to the west side of 
the freeway discharges near the culvert outlet on the west side. 

Beginning at the south end of TDA-E1, highway runoff is collected in the median shoulder gutter 
or roadside ditches and conveyed down slope north to converge with Juanita Creek.  Runoff 
releasing to the west side along this stretch of freeway sheet flows down the embankment into the 
Juanita Creek ravine.  Runoff from the median gutter is collected in catch basins and discharged 
west though a 12 inch lateral drain near the 48 inch Juanita Creek culvert location.  Runoff sheet 
flowing east from the freeway surface is collected in a roadside ditch flowing down slope north to 
the Juanita Creek ravine and the High Woodlands Detention Facility. 

North of the Juanita Creek cross culvert, roadway runoff flows to a sag in the corridor profile at 
approximate station 4333 (MP 22.01).  Median gutters convey surface flows to a series of catch 
basins and pipes discharging to the east shoulder ditch and a stormwater facility located at 
approximate station 4336 (MP 22.06).  Roadside ditches and closed conveyance piping along the 
eastern edge also convey freeway runoff to this pond facility.  Stormwater discharge from the 
stormwater facility runs north through a coalescing plate oil/water separator, then north to an 
open channel conveyance running down slope northeast to a cross culvert located at station 4337 
(MP 22.10).   

Runoff from the western edge of the freeway is collected by curbing and catch basins and 
discharged at the western toe of the freeway embankment.  A gabion wall has been constructed 
along the toe of the western freeway embankment, with a shallow conveyance ditch below.  The 
cross culvert and lateral drains from the roadway above discharge though penetrations in the 
gabion wall.  Runoff flows a short distance in this shallow ditch before discharging through inlets 
to a local neighborhood conveyance system, then southwest to converge with Juanita Creek down 
slope approximately 500 feet. 

Storm drainage improvements for this TDA include ecology embankment construction along the 
entire western edge pavement widening areas, a new stormwater flow control facility near the sag 
at the western edge, and conveyance improvements to route runoff to the proposed facilities.  See 
Appendix B for drainage plans and proposed drainage improvements. 

Runoff from TDA-E2 collects in closed roadway conveyances and open ditches.  Catch basins 
and lateral discharge pipes are located at intervals along this stretch of freeway discharging to the 
west.  A roadside ditch along the east side collects roadway runoff as well as offsite flows from 
the east, conveying them down slope to the south.  A single 18 inch cross culvert is located at 
station 4348 (MP 22.28).  Runoff from this stretch of freeway discharges west through pipe 
penetrations in a gabion wall outfalling to a ditch running south along the western edge of the 
right-of-way.  This ditch terminates at approximate station 4344 (MP 22.22) and releases down 
slope to the west in a shallow channel running to a nearby wetland.  
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Stormwater improvements for TDA-E2 include ecology embankments along the western edge 
adjacent to new pavement widening areas and a stormwater detention pond constructed in newly 
acquired right-of-way west of the freeway mainline.  Conveyance improvements will collect and 
route runoff from existing storm drainage infrastructure through the proposed facilities.  See 
Appendix B for drainage plans and proposed drainage improvements. 

TDA-E3 encompasses the area around the Brick Yard Park and Ride and southwest quadrant of 
the NE 160th Street interchange.  Runoff from this area is collected in parking area catch basins 
and open perimeter ditches and conveyed to a small treatment pond at the southwest corner of the 
park and ride facility.  Runoff from NE 160th Street sheet flows to a curb and gutter, collects in 
catch basins and flows southwest in the roadway conveyance system for Juanita-Woodinville 
Way NE.  All drainage from this basin is conveyed through this system and discharges to a 
wetland at the southwest corner of the parcel approximately 900 feet south.  Runoff from the 
wetland consists of stormwater surface flows and subterranean springs which drain to the 
southwest along a tributary to Juanita Creek running west to converge with the Juanita main stem 
approximately 1500 feet south.  No stormwater improvements are proposed for this TDA in 
association with the Kirkland Nickel project. 

Sammamish River Watershed:  TDA-F1 collects runoff from the freeway mainline and the 
vicinity of the NE 160th Street interchange.  Freeway runoff from the western edge sheet flows to 
a roadside ditch, from where it is conveyed down slope north to collect in catch basins and a 
related pipe network running along the western edge of the freeway.  Runoff collected in the 
freeway median gutter is likewise collected in catch basin structures and conveyed to the western 
edge pipe network.  Runoff from the eastern side of the freeway mainline sheet flows to a 
roadside ditch where it joins with runoff from the northbound off-ramp to NE 160th Street 
interchange and a small quantity of off-site runoff from adjacent areas east.  These flows 
converge in a catch basin near the NE 160th Street bridge structure and a cross culvert at station 
4364 (MP22.60).  This cross culvert was reportedly damaged during construction for bridge 
improvements and does not convey runoff at full capacity.  Otherwise, flow from this culvert 
connects with the west side pipe network, then conveyed west through the northwest quadrant of 
the NE 160th Street interchange and discharges to a wetland just west of the right-of-way. 

Runoff generated at the northwestern quadrant of the interchange typically sheet flows to curbs 
and gutters, then to catch basin inlets and closed pipes, and discharges to a detention facility 
located at the northwest quadrant of the interchange.  Stormwater outflowing from the detention 
pond joins the freeway runoff at a roadside catch basin and discharges to the wetland.   

Storm drainage improvements for TDA-F1 include ecology embankment along new pavement 
areas on the west side of the southbound lanes and a new flow control pond in the northbound 
off-ramp infield of NE 160th Street interchange.  Conveyance improvements include new piping 
and ditch conveyance to route storm flows to the new pond, reconstruction of the damaged cross 
culvert at station 4364, and new catch basins to reconnect treated flows to the wetland. 

The major components for collection and conveyance in TDA-F2 are the roadway drainage 
system for NE 160th Street and a detention pond in the southeast quadrant of the NE 160th Street 
interchange.  Drainage from adjacent residential and commercial areas east converges in the NE 
160th Street conveyance system and flows to the detention pond through a system of pipes and 
catch basins.  Water from the detention pond discharges north through a culvert under NE 160th 
Avenue to an open conveyance ditch running north along the freeway corridor.  No storm 
drainage improvements are proposed for TDA-F2. 

TDA-F3 collects freeway runoff in ditches and closed conveyance structures and pipes running 
down slope north.  Flow is routed at intervals through a series of pipes and structures to lateral 
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culverts that discharge along the west side of the freeway to a ravine beginning in the northwest 
quadrant of the NE 160th Avenue interchange.  Five individual cross culverts intersect the 
freeway within TDA-F3 typically conveying offsite flows combined with on-site freeway runoff. 

Off-site flows originate in the adjacent sloping areas lying to the east.  Through various portions 
of the off-site area, runoff sheet flows west through heavily vegetated slopes toward the freeway 
corridor and/or is collected in a series of open ditches and pipe conveyance systems.  Runoff 
generated in the southern portions of this basin is routed to the east side of the freeway corridor 
just north of the NE 160th Street interchange.  At this point it becomes a roadside ditch running 
north along the northbound on-ramp for approximately 300 feet before entering a 42 inch cross 
culvert running northwest under the freeway.  The cross drain collects freeway runoff at various 
intervals through large roadway catch basin structures, and discharges on the west side of the 
freeway at the head of the aforementioned ravine.  Conveyance through the ravine is by a narrow 
stream with relatively steep sloping sides as it parallels the western edge of the freeway.  The first 
400 feet of the ravine have been cleared and graded in response to freeway construction and 
developments to the west.   

Proceeding north, the ravine enters a wooded area where it begins to diverge away from the 
freeway to the northwest.  The ravine becomes steeper and deeper as it continues its path down 
slope to the Sammamish River.  The associated drainage is classified a Category 2 stream by the 
City of Bothell (expected to have continuous flow) with areas down slope existing within 
designated erosion hazard, landslide hazard and seismic hazard areas.  Portions of the ravine are 
heavily eroded and incised by stream flows, which threaten the stability of associated 
embankments and the overlying freeway corridor.  At the lower end of the ravine the channel 
flows through residential property before entering a roadside conveyance system along the south 
side of Riverside Drive.  Flowing west for approximately 50 feet, it enters a catch basin structure 
and associated 18 inch culvert crossing the road north to an open concrete channel flowing north 
through private property, where it discharges to the Sammamish River. 

TDA-F4 encompasses an area of freeway corridor that traverses the surrounding terrain sloping 
north and west to the Sammamish River.  The roadway section is superelevated into the slope.  
Freeway runoff sheet flows to median shoulder gutters or roadside ditches where it is collected in 
drainage structures and conveyed down slope to the north.  Terrain to the east consists of steep 
cut slope sections created during freeway construction.  Horizontal drains have been installed at 
intervals along this stretch to collect surface and subterranean flows, thus helping to stabilize the 
slope.  These drains convey water to the roadway ditch and pipe network carrying water down the 
freeway corridor north then west to outfall in the Sammamish River. A small berm has been 
constructed paralleling the freeway approximately 60 feet up the embankment to intercept surface 
flows and reduce erosion of the slope. Drainage inlets are placed at intervals to collect runoff and 
convey it to the freeway drainage system. 

Along the freeways western edge, stormwater from the roadway shoulder sheet flows to a shallow 
conveyance ditch where it is collected at intervals and conveyed to a closed pipe system 
paralleling the freeway running north.  These flows converge at a catch basin and discharge down 
slope to the west through a closed conveyance, mingling with the roadway conveyance system for 
Riverside Drive and discharging to the Sammamish River through a 30 inch concrete outfall pipe. 

5.2 PROPOSED CONVEYANCE SYSTEM IMPROVEMENTS 
Threshold Discharge Area A1 - The existing pavement located on the eastside of the southbound 
lanes crown, median and northbound lanes will continue to be collected and discharged using the 
existing drainage system discussed in Section 5.1, with modifications for the widened roadway.  
The existing pavement collection system is a combination of inlets and storm drains that connect 
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to open ditches along both sides of the freeway, flowing south to seven individual culvert 
crossings.  The existing cross drain pipes will be adjusted as indicated in Table 2.3 Kirkland 
Cross Culvert Systems and Expected Impacts. 

Threshold Discharge Area A2 - The existing pavement located on the eastside of the southbound 
lanes crown, median and northbound lanes will continue to be collected and discharged using the 
existing drainage system discussed in Section 5.1, above.  The existing pavement collection 
system is a combination of inlets and storm drains that connect to open ditches along both sides 
of the freeway, flowing south to two individual culvert crossings.  The existing cross drain pipes 
will be adjusted as indicated in Table 2.3. 

Threshold Discharge Areas B1, B2 and B3:  No storm drainage improvements are proposed for 
these TDAs  

Threshold Discharge Area B4:  The existing pavement located on the west side of the southbound 
lanes crown, median and northbound lanes will continue to be collected and discharged using the 
existing drainage system discussed in Section 5.1, above.  The existing pavement collection 
system is a combination of inlets and storm drains that connect to open ditches along both sides 
of the freeway, flowing south to be intercepted at the single culvert crossings noted in Section 
5.1.  The existing cross drain pipe will be adjusted as indicated in Table 2.3. 

Threshold Discharge Area C1:  The runoff collection system will be largely replaced in the 
northern portions of this TDA to reflect profile changes in the mainline construction and to 
provide capacity upgrades.  The existing Forbes Creek culvert at station 4180 (MP 19.14) will be 
replaced to allow fish passage.  Section 2.3.3.3 provides a detailed discussion of the proposed fish 
passage improvements with references to the related calculations and plans.  Two existing cross 
culverts [station 4196 (MP 19.42) and station 4205 (MP 19.59)] will be replaced with a new 
culverts to route Forbes Creek tributaries under the freeway.  Additionally, portions of the 
existing storm system at NE 116th Street will be replaced to improve drainage capacity and 
correct flooding issues in the roadway around the interchange area.  Table 2.3 lists the proposed 
adjustments for each of the cross culverts along this stretch of freeway improvements. 

Threshold Discharge Area D1:  All existing pavement located in TDA-D1 will continue to be 
collected and discharged using the existing drainage system discussed in Section 5.1, above.  A 
single cross culvert location exists for TDA-D1 at station 4251 (MP 20.46) consisting of twin 42 
inch culverts.  These culverts will not be impacted by this project.  Regrade activity in the 
interchange area, as part of the proposed flow control pond will include a new ditch to convey 
freeway runoff to the pond. 

Threshold Discharge Area D2:  Conveyance facilities in TDA-D2 will remain mostly unchanged.  
A roadside ditch in the median area will be adjusted with the pavement widening, but will 
function as before to collect sheet flow from the freeway. 

Threshold Discharge Area D3 & D4:  Roadside ditches will be adjusted along new pavement 
widening areas in association with ecology embankment construction. Within the divided median 
area, flow will continue as before, crossing at one of three existing cross culverts.  Along the west 
side of the freeway, the existing ditch will be adjusted with the roadway widening.  Currently, 
this ditch drains to a Juanita Creek tributary at crossing the freeway at station 4294 (MP 21.27).  
The proposed system will convey this runoff via closed pipe to the expanded detention pond.  
Table 2.3 lists the proposed adjustments for each of the cross culverts along this stretch of 
freeway improvements.   

Threshold Discharge Area E1:  The integral pipe system of the ecology embankment BMPs 
constructed along the western edge of the mainline between station 4320 to station 4341 (MP 
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21.77 to MP 22.17) will be used to convey freeway runoff to the proposed pond facility.  All 
other existing pavement located in TDA-E1 will continue to be collected and discharged using the 
existing drainage system discussed in Section 5.1, above.   

Two cross culvert locations exist for TDA-E1.  The main stem of Juanita Creek crosses at station 
4328 (MP 21.92).  This culvert is maintained by King County as part of their “High Woodlands 
Detention Facility” and is currently targeted for fish passage upgrades pending decision from 
WDFW. It is anticipated that King County will be responsible for providing the upgrades as 
specified in prevailing permit obligations with the State.  Section 2.3.3.3 provides a detailed 
discussion of the proposed fish passage improvements with references to the related calculations 
and plans.  Table 2.3 lists the proposed adjustments for each of the cross culverts along this 
stretch of freeway improvements. 

Threshold Discharge Area E2:  Stormwater runoff generated in the center and east side of the 
freeway will largely continue to be collected and discharged using the existing drainage system 
discussed in Section 5.1, above.   Conveyance improvements will be constructed along the west 
side to accommodate the new pavement widening and associated on-ramp improvements.  
Existing cross drains will be extended to span the widened portion of freeway.  Table 2.3 lists the 
proposed adjustments for each of the cross culverts along this stretch of freeway improvements.  
Additionally, a new conveyance pipe will extend along portions of the west side to collect 
freeway drainage from the existing cross drains and from the proposed ecology embankments.  
The conveyance pipe will be integrated with proposed roadway, retaining walls and ecology 
embankment facilities, and will discharge to the proposed pond located near the existing natural 
drainage course.  In the unpaved area between the southbound mainline and the southbound on-
ramp, a new ditch will be constructed to collect and convey runoff to the existing cross drains and 
flow control facility.   

Threshold Discharge Area E3:  TDA-E3 encompasses the Brickyard Park and Ride facility and 
associated areas.  No roadway or storm drainage improvements are proposed for the Kirkland 
Nickel project in this basin. 

Threshold Discharge Area F1:  Existing storm drainage infrastructure discussed in Section 5.1, 
will remain unchanged to the maximum extent practicable, with few improvements.    
Conveyance improvements for TDA-F1 include a single existing cross culvert at station 4364 
(MP 22.59) to be replaced due to damage received during previous construction of bridge 
improvements.  The crossing location will be altered slightly to shorten the boring distance and to 
avoid bridge piles in the center median.  Additional catch basin structures and piping will be used 
to connect with existing storm drain infrastructure and route flows to the basin outfall.  Table 2.3 
lists the proposed adjustments for this new culvert. 

Threshold Discharge Area F2:  TDA-F2 encompasses eastern portions of the NE 160th Street 
interchange and associated areas.  No roadway or storm drainage improvements are proposed for 
the Kirkland Nickel project in this basin. 

Threshold Discharge Area F3 & F4:  To convey freeway runoff to the combined stormwater 
facility in the lower ravine, a pipe system will be constructed along the west side of the freeway 
mainline to collect and convey on-site freeway runoff.  This configuration will change the 
existing drainage patterns slightly by routing freeway runoff around the ravine area, thus helping 
to reduce scour in the streambed and decreasing the source of surface water erosion on the 
associated roadway embankment.  Along the east side of the freeway another bypass line will be 
constructed to collect off-site runoff from uphill areas to the east and convey it north along the 
freeway to a flow splitter.  The flow splitter will distribute the runoff through existing drainage 
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infrastructure to discharge at three separate existing outfalls to the Sammamish River.  See 
Appendix B for proposed drainage plans.   

To separate on-site from off-site runoff, new catch basin inlet structures will be installed along 
the eastern edge of the mainline.  Inlets will be situated to connect with the existing storm drain 
piping under the freeway.  New curbing will be constructed along the east edge to intercept and 
channel freeway runoff to the new drain inlets.   The cross drain piping will terminate at the new 
inlet structures so as to prohibit the mingling of off-site runoff.  The new off-site bypass system 
will be constructed along the eastern edge of the freeway with a closed pipe system and improved 
conveyance ditches to replace the existing storm drainage facilities.  Both bypass lines will be 
constructed to function with Nickel phase and future Implementation phase freeway 
configurations.  The design-build contractor will be responsible for the design of all bypass 
conveyance systems, including flow splitter structures, stilling wells, piping over steep slopes, 
and all associated features of the proposed system. 

At the City of Bothell’s request, additional conveyance analyses were performed for the drainage 
ravine and associated outlet to the Sammamish River, particularly regarding capacity of the 
existing culvert under Riverside Drive.  Analyses were performed to satisfy the requirements of 
King County Level 3 downstream analysis related to the proposed Pond/Wetland F3 as shown in 
the Phase 2 Kirkland Nickel Project plans and as provided in this report.   

King County Core Requirement #2: Offsite Analysis notes that the intent of the downstream 
analysis is “to identify existing or potential/predicable downstream flooding and erosion 
problems so that the appropriate mitigation, as Specified in Section 1.2.2.2 (p. 1-24), can be 
provided to prevent aggravation of these problems.”   

Based on the calculations, it was confirmed that the existing Riverside Drive culvert is undersized 
for the anticipated 100-year recurrent design storm peak flows.  The proposed design is expected 
to partly mitigate this deficiency by decreasing peak flows by approximately 20 percent.  The 
duration analysis also shows that the project condition decreases the durations that any given flow 
rate occurs in the downstream systems.  Calculations and findings are included with this report as 
Appendix F. 

 

6 UTILITY IMPACTS 
Proposed roadway and stormwater improvement work will impact existing utilities, including 
water, sanitary sewer, telephone and buried cable, electric lines and poles/towers, and gas lines.  
Proposed stormwater designs will attempt to reduce the number of utility conflicts, yet relocation 
will be required in some instances where proposed construction impacts are unavoidable.  The I-
405 Team is working with local utility purveyors to coordinate potential utility adjustments.  The 
following utility conflicts are known to existing for the Stage 1 construction effort: 

City of Kirkland 18 inch PVC Sanitary Sewer Line (crossing I-405) 

The I-405 mainline will be widened in the vicinity of NE 116th Street and an existing 18 inch 
sanitary sewer line.  The sewer line rests within a 30 inch steel casing.  The proposed NB 
edge of pavement will be located approximately 70 feet further to the east of the existing 
pavement edge.  A retaining wall (fill) will be constructed along the eastern edge of pavement 
to keep the roadway grading within the existing right-of-way.  The proposed SB edge of 
pavement will be approximately 40 feet further to the west of the existing pavement edge.  A 
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retaining wall (fill) will be constructed along the western edge of pavement to keep the 
roadway grading within the existing right-of-way.  The 30 inch steel casing will be extended 
to enclose and protect the sewer line under the proposed pavement.  Retaining wall 
construction will be coordinated with the existing sewer alignment. 

Private Storm Sewer at NB to NE 116th St. Off-Ramp (crossing ramp) 

A private commercial development at the corner of NE 116th Street and the NB off-ramp 
discharges stormwater from an existing detention system to a structure in the WSDOT right-
of-way along the NB off-ramp; which will be reconstructed.  The eastern edge of pavement at 
the storm sewer will be widened by approximately 12 feet.  The existing junction structure 
along the existing ramp appears to have no conflict, but will require adjustment to grade.  The 
location appears to be within the proposed pork chop island.  Additional piping and structures 
may be necessary to reconnect this system to the new storm system in NE 116th Street. 

The I-405 team has expended considerable effort to identify and avoid utility conflicts along the 
alignment.  However, it is assumed that unforeseen conflicts will arise during the course of 
construction.  The design-builder will take ownership of the design upon Notice-To-Proceed, and 
has the authority to make design revisions and changes. 

 

7 RIGHT-OF-WAY IMPACTS 
New right-of-way will be required for the addition of three proposed BMP facilities.  
Additionally, permanent drainage easements will be established through selected private 
properties to convey runoff to or from the proposed stormwater facilities. Table 6.1 lists the 
associated parcels targeted for impacts in relation to stormwater treatment.   

 

Table 7.1  Right of Way Acquisition Areas 

Project  Tax  Acquisition Reason for  Easement  Easement  
Parcel # Account # Area (sf) Acquisition Area (sf) Type 
Stage 1      

354 3326059064   1,105 Subterranean 
 Unknown  Wetland Mitigation   
 12385007050900 69,696 Wetland Mitigation   
 27053000100600 413,820 Wetland Mitigation   
 27053000102200 202,118 Wetland Mitigation   
 27053000401400 133,294 Wetland Mitigation   

Stage 1 Total  818,928  1,105  
      

Stage 2      
1036 1726059041 65,340 Detention Pond   
540 1726059044 61,162 Detention Pond 

Roadway Slopes 
  

 0961100032   2,320 TCE /  
Permanent 
Drainage 

 0961100033 40,042 Detention Pond   
 0961100030   6,175 TCE /  

Permanent 
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Project  Tax  Acquisition Reason for  Easement  Easement  
Parcel # Account # Area (sf) Acquisition Area (sf) Type 

Drainage 

 0961100048    Permanent 
Drainage 

 0961100050    Permanent 
Drainage 

Stage 2 Total  166,544  8,495  
Totals  985,472  9,600  

* Existing parcel size taken from KC Metro Parcel Viewer.  Parcel areas measured on screen may 
differ. 
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8 APPENDICES 
APPENDIX A;  CALCULATIONS AND DRAINAGE MAPS (BASINS, SUBBASINS, 
AREA AND LABELS, CROSS DRAINS AND MAJOR FLOW PATHES) 

APPENDIX B;  DRAINAGE PLANS (PRELIMINARY CONVEYANCE, TREATMENT 
FACILITIES, SUB-BASINS, EXISTING CONDITIONS, TYPICAL SECTIONS, 
DETAILS) 

APPENDIX C;  STORMWATER DESIGN CRITERIA TECHNICAL MEMORANDA 

APPENDIX D;  STORMWATER DESIGN DECISION REPORTS 

APPENDIX E;  FISH PASSAGE IMPROVEMENTS 

APPENDIX F;  DOWNSTREAM ANALYSIS – PROJECT INFLUENCE ON THE 
RIVERSIDE DRIVE CULVERT AND ASSOCIATED OUTFALL IN BOTHELL 
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